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AN APPRECIATION 


Canada has been credited with having made an out- 
standing contribution in her provision of military 
vehicles. 


As part of this design development history, it is 
only fitting to record that this achievement resulted 
from the wholehearted co-operation of a large number of 
individuals. It is true that Canada's automotive in- 
dustry was well equipped physically; but it is equally 
true that these physical assets would not have beenused 
to the same advantage had not a spirit of all-out-effort 
prevailed. 


The Army Engineeri Design Branch, placed as 1t 
was at a focal point of development,had a unique oppor- 
үшү of witnessing the contribution provided by indi- 
viduals and groups. It 1s with a keen appreciation of 
the facts that this Branch pays tribute to both the 
Users and to Industry for the efforts put forth and to 
the honesty of purpose which was displayed. 


- The Users placed their design demands in our hands 
in a way that permitted Industry to use its best judg- 
ment and initiative within the limits of the contempla- 
ted use of the vehicle. For the sake of the overall 
progres they often accepted compromises which must 

ave been "hard to take", The understanding, displayed 

by the troops in the Fielc toward design shortcomings 
spurred the designers to Improve in a way that nothing 
else could have done. 


The men of industry buried inter-company rivalry 
and co-operated in long hours of effort. ny times 
the requirements in the Field changed just when a new 
design was ready for release. Nothing could have been 
more disheartening but the vocal expression of the dis- 
appointment was usually restricted to one choice word. 
How well these men did their job needs no elaboration 
here as the vehicles themselves represent the most au- 
thentic testimony. 


The personnel of Army Engineering Design Branch 
count it a privilege to have had the opportunity of 
working with capable people who so wholeheartedly sub- 
ordinated self Interest to a common effort. 


Р 





FOREWORD 


During World War II, Canada produced upwards of 
900,000 vehicles for military users. These ranged in 
type all the way from modified conventional commercial 
trucks to tanks 


Obviously, a great deal of experience was gained as 
a result. Lessons were learned which applied to design, 
production, operation and maintenance, What value this 
experience may be for the immediate and the extended 
future cannot be foreseen at present; 
appear right to throw it away lightly. 


Voluminous quantities of records 
during the development, manufacture and use of th 
vehicles. Those, which are considered of any possible 
future value, are being retained, However, the quantity 
of correspondence, specifications, drawings and so forth 
is so great that it is questionable whe full use 
could be made of them without η key.  Furthermori 
it would be very difficult for 
who were directly involved, to make a próper summary of 
that intangible item "experience gained". 


The Army Engineering Design Branch of the Department 
of Munitions and Supply was charged with the responsibil- 
ity of obtaining or ori 

1e1 In order to provide a key to the mass of design 
records and in order to record experience gained, this 
Branch 1s issuing a "Vehicle Development Record" of which 
this is Volume I. 


The complete "Vehicle Development Record” consists 
of eight volumes, 


General (Including Index), 

Armoured Vehicles (other than tanks), 
Tanks and Tank Type Vehicles, 

Self Propelled MT Chassis, 

Bodies and Non-Technical Vehicl 
Technical Vehicles, 

Trailers, 

Mud and Snow Vehicles. 


Volume I 
11 
III 


Iv 
ν 


VI 
VII 
VIII 


Volume I deals with items of a general natur. 
the remaining seven volumes refer to specific cla 
vehicles or components. Each of the latter volumes are 
further subdivided. Inthis manner, it has been possible 
to writs history of the development of each c: of 
vehicle and to provide an illustrated data sheet for 
every individual vehicle which was not definitely obso- 
leted, 


In writing the various "histories of development", 
a sincere effort has been made to be factual. Апу 
tions for future consideration or any opinions given 
clearly identified as such. It will Be noted that 
discussion of design failures or weakne is not avoi- 
ded. This is done so that the future designer may save 
time by avoiding some of the errors that were made during 
the war. In fact, it 1s EXPERIENCE, both good and bad, 
thet is recorded. 


An index, applicable to all eight volumes, may be 
found in the final pages of Volume I. 


Reference is made in these books to the places where 
more detailed information may be found. Each page which 
describes an individual vehicle gives a list of such 
references. Similar information is given throughout the 
historical text. 


It is not intended that these books should be of 
use to the designer only. They are intended to form a 
general master reference which gives a broad description 
and which also provides the key references for the loca- 
tion of more detailed information. Thus, they should be 
of value to anyone, as a starting point for inquiry or 
study. 


December 31st, 1945. 
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DESIGN DEVELOPMENT 


At the outbreak of war no true mili- 
tary design was available which had been adap- 
to Canadian production facilities. The 
Department of National Defence was not in a 
position to instruct industry to tool up for 

Prepared design. The tooling and a great 
deal of the preparation for machinery and 
Plant layout had to wait upon the development 
of design. 





The policy was laid down that Cana- 
dian Army vehicle design should be based upon 
that of the British Army. 


The major Canadian automotive plants 
are each related to a larger organization in 
the United States ai the basic design of the 

originated in the 0.5. For 

jon, it wor have been a more normal 

» from a strictly production stand- 

Tota, for Canada to have based her design on 

Army. However, th 

tered the war ind 

fight rtner of the U.! 

t should build t 

Army standards, It was not r 

and early 1940 what large vol of vehicles 

was to be built by Canada in the succeeding 
war years, 
























ns of typical British vehicles 
obtained and Canadian-made components 
adapted to such designs as closely as 
ble. The major components, suchas engines, 
determined the class of vehicles which wereto 
be manufactured in this country. 





The engines being manufactured in 
Canada at the time were the Ford, Chevrolet 
and Dodge. These in relationship Ёо О.У. de- 
sign were suitable for trucks ranging from 8 
cwt. to 3 tons. 





The Ford Motor Company of Canada and 
General Motors of Canada vere approached by 
the Department of National Defence and were 
а toc e in developing a line of 
o British standards, Fach 
company was to manufacture such vehicles but 
the design was to l for as many common or 
inter b as possible, These two 
in a most satisfactory 
1 intense droje 
ped and they worked together . Fach 
its ovn power plant, chassis frane and 
cooling systen. Fron that point on, they 
sought interchangeability within the linitat- 
ions imposed by these components. 




























This interchangeability or s га- 
ization was achieved in the case of many con- 
ponents, but it was far from being complete 
and it actually decreased during the war. 








As a result of lack of desten, desten 
gineers were placed under tremendous’ pres- 
sure. Speed was all-important, Certain fune- 
tions, such as front-wheel-drive and transfer 
Cases, were unfeniliar to Canadian designers. 
Although expert advice vas sought in Canada; 
the United States,and the United Fincdom, the 
decisions had to be made quickly without the 
desired amount of study, Testing could not 
be done until pilots had been made. In the 
meantime, long chances had to be taken in or- 
der that material might be ordered and tool- 
ing started, Engineers, who were accustomed 
to taking three years development time plus 
endless miles of testing, before releasing a 
model, vere called upon to make virtually snap 
deci sion 








As pilots were rushed through, test- 
ing became possible. Certain weaknesses were 
found, as might be expected under the circum- 
stances, Those weaknesses which it was fear- 
ed would seriously affect performance or life 
of the vehicle, resulted in re-design апа г 
tooling. These revisions caused delay, but 
not as much delay as if components” had 
e proving. It was 
y to design but, under the en- 
nces, it was the best because 
s the quickest. While the outstanding 
pointsof criticism were corrected, asmentioned 
above, certain basic designs were released at 
the beginning which have continued as deter- 
rents to improvement throughout the war; for 
it must be understood that the industry bent 
every last facility toward production and thus 
use to change tooling or layout for new 
design was often next to impossible, 


























The combinationof Ford-General Motors 
trucks was first known as the"D.M.D. Pattern" 
but later, when users other than the Canadien 
Army began to order in large quantities, 1t 
was changed to the "Canadian Military Patlerr" 
(C.Y.P.) and under this папе was distributed 











throughout the world. This line of trucks re- 
presented the highest degree of inter-company 
parts interchangeability ever achieved in 
Vehicle except the Jeep, and the Jeep was no! 
produced until the had been in progress 
for a long time. 








This 





ed, one company would find that 
it could rot_ continue to supply both itself 
and the other conpany with certain compone 
for which it had until then been the 
course, The other company would then have to 
tool up but often would find that its machine 
facilities denanted alight modifications which 
ffected interchangeability. Had d 
vailable from the beginning, l 
planning would kave prevented a El 
this. The C.".P.vehicles had a ba ly con- 
mon cab. IÈ ` varied only insofar as changes 
hedto be made to fit the Chevrolet ar the Ford 
chassis, 





















First vehicles were 4 x 2 but later 

4x4, 6x4 and 6x6 vehicles were developed. The 

opment of design of ti and 

other chassis 1s given in greater detail in 
Volume IV. 





The C.M.P. vehicles we 
of nilitarydesicn. ‘They were rugged, had, short 
wheel base and large tires. As all-wheol-drive 
was developed for each size, orders were re- 
stricted to that classification as far as pro 
duction capacity would permit. For less exac- 
ting service, and because of the linits ofcap- 
acity for producting the C.".P. type, a large 
number of ""odified Conventional" 4x2' trucks 





definitely 














were produced, These vehicles were developed 
fron commercial designs, but certain components 
werechanged to thosefrom a vehicleof a higher 
rating class, where militery usage indicate 
such a necessity. 








The following data indicates the time 
it took for certain vehicles to reach a рго- 
duction stage, 





Approximate Dati irst р) on. 
D.N.D. 15 Cwt. 4x2 April, 1940 
D.N.D. B8 Cwt. 4x2 May, 1940 
D.N.D. 30 Cut. 4x4 May, 1940 
D.N.D. 3 Ton 4x4 May, 1940 


D.H.D. F.A. Tractor 4x4 June, 1940 


D.N.D. 15 Cwt, 4x4 





Sept., 1940 


The following approximate production 
figures are instructive. 
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DESIGN DEVELOPMENT (CONTD) 


Deliveries During Fiscal Year April lst, 1940 
z March Uist, 394), 000  ----------- 


D.N.D. 8 Cwt, 4x2 1825 
D.N.D.30 Cwt, 4x4 3306 
D.N.D. 3 Ton 4x4 

134" W.B. 2473 
D.N.D. 3 Ton 4x4 

158" w.B. 360 
D.N.D. 3 Ton 6x4 343 
D.N.D. F.A, Tractor 4x4 829 


R.H. Drive Sedans and Station 
Vagons 1343 


Total Commercial Pattern ve- 
hicles delivered by Cont: 
tors 1458 





Total D.N.D. Pattern Vehicles 
delivered by Contractors 14390 


Total R.H. Drive Commercial 
Pattern vehi 
by Contractors 1343 






First production was for the Canadian 
Armed Services. At the beginning, there appea= 
Fedto bem need to consider supplying Britains 
but in 1940, the П.К. commenced placing orders 
Initial orders vere 








for Canadian vehicl 
for commercial trucksor Modified Conventional 
trucks but soon orders came through for the 
Canadian Military Fattern type. 


These British orders were augnented 
by orders fron the Dominions und Indi 
later,by orders fron Russia, China and 

es. 












Chrysler was added ав a source of 
Modified Conventional 4 x 2's. 


These large additional orders had 
their effect on design, In some ways, they 
helped decause they justified tooling up for 
certain designs peculiar to military require- 
ments; in some cases, they hindered because 
of lack of remaining facilities to put inpro- 
ved design into effect, 





In the initial stage of C.'".P. de- 
velopment, the British design was followed as 
closely as Canadian components and manufuctur- 
dne facilities would pernit. In this manner, 
both the good and the bad points were copied, 
and further, it 1s highly questionable whether 
the particular British make, which Canada was 
given as a model, was representative of the 
best U.K, design» Soon after delivery of 
CiM.P. vehicles to the troops commenced, con- 
plaints’ were received regarding the cabs, 
They provided insufficient room for the driv- 
er's feet; they were hot; and were generally 
Certain changes were made to alle- 
conditions but it was obvious 
that a satisfactory cab could not be provided 
without radical change. Furthermore, such 
Change would have to violate sone military 
stipulations. In this particular case, over- 
all height was the point in question. "Canada 
developed a design in 1940 which, at a slight 
expense in silhouette height, provided a cab 
which was received enthuslastically by the 
users and which was used for the remainder of 
the war, It had to be developed with speed 
asa prime requisite, It is, therefore, na- 
tural that it should not be perfect. Опе соп. 
laint, inaccessibility of engine, was large- 
y overcome by subsequent modifications, but 
the cab was definitely too heavy and this 
point never was remedied as production facill- 
Vies were too fully absorbed to permit a 
change. 


























The above story of the cab is given 


as an example of how design features of Cana- 
dian origin began to be used, This 
be interpreted as meaning that Ci 
to break away from the policyof 










her b ign with that of the 
United Kingdom. Rather, it indicates that a 
stage in design was reached where it was found 


adaptation to Canadian limitations 
produced a better all-round design than slav= 
ish adherence to British design detail. 








In the opinion of the writer of this 
textythss 1e an extremely important point for 
cons: 





deration on the part of the future desig- 
must standardize,as far as possible 
U.S. or the U.K., or better still 
io Our panufaoturing set-up may not 
lo 








allow us to do this 100% and still make most 
fficient use of production facilities. Where 
then is the correct breaking point, between 

ity? It 1s not 


slavish adherence and origina 
of this report to discuss contro 













questión, 
the future designer may find of valu 





(1) he Director of Mechanization for 'B' 
vehicles of Ministry of Suppl 
12.1.2.) visited Canada in 19422. it 
was pointed out to him that Canada's 
forte in the automotive field was 
mass production of a limited number 
of types. He visited the various 
Plants and learned the manufacturing 
possibilities. As a result, it was 

ed that Britain's Orders on 

a would be very largely restric- 

0 vehicles of capacity of 3-tons 



















less, but that they would 
for large quantiti 
ther decided that 


after, would lay dom A dimen- 
stone! and performance specifications 


and that, within broad limits, Cana- 
dian engineers would design lo make 





not attempting to pass on ev 
I tail of design. 





(2) Orders were received im such volume 
that production incr 
point where the C.M.P 
the 1 of anÿ 
in the Common 
selves, bee 
Empire vehicles 











[dia 
hey, them 
the most standard of 


(3) At one tine, the U.K. requested the 
development of a special vehicle and 
specified the use nf a certain exis- 
ting “ansdian chassis to be used with 
amil for which they gave dimensions, 
Canada found, on investigation, that 
the chassis would bo grossly over= 
londed and as a result politely but 
firnlydeclined to develop and re: 
such a design. After considerable 
lseussion, ‘anistry of Supply re- 
quested 1Asteud that Canada develop 
n vehicle which would meet certain 
basto requirements as closely as pos 
sible, the result to be left to Cane 

Alan éngineers. This was done and 

the resultant "vehicle brought forth 

very complimentary comment fron users 
in various parts of the world. 


Carriers. 


The vehicles already mentioned were 
all of the load-carrying typos, or '3" vehicles. 
Denands vere shortly received for vehicles of 
nore special design, Arrangenents mere m 

for Ford of Canada to produce the Universal 
Carrierand production conmenced earlyin larch 























of 1941. This design followed that of the 
U.x.very closely. A large volume was produced, 
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DESIGN DEVELOPMENT (CONTD) 


In the latter days of the war, the Universal 
was succeeded in Canadian production by the 
Windsor. Carriers are described in more de- 
tail in'Volume II. 








developed and General Motors produced the Re- 
connaissance Car (Otter), 





Two experimental armoured trucks, the Univer- 
l Scout Car and the Caplad, were developed 

point nearing completion, but they were 

never put into production. The 15 Cwt. Ari 

oured Truck was developed rd tj 

the war and proved most useful. 

















All these armoured wheeled vehicles took many 
aan hours of the time of di and produc- 
tion men. The Seout Car and the 15 Cwt, Arm- 
Oured Truck were the only ones produced in 
appreciable quantity. 








Further description of the vehicles 
mentioned in the above two paragraphs may be 
found in Volume II. 


Tanks. 


Whereas an automotive industry exis- 
ted in Canada before the war, and wheeled ve- 
hicles of many types had been built or assen- 
bled, Canada had to start from scratchontanks, 


nd of 





It was not only necessary to obtainor develop 
design; 1t was actually necessary to adapt in- 
dustry to an entirely new type of product, 


The development work of tanks and 
allied vehicles caused many problems in both 
engineering and organization, Tank work was 
fairly sharply separated from automotive, 
being performed chiefly in locomotive shops. 


Arnour plate development for both 
tanks and wheeled vehicles and carriers re- 
uired new work on the part of Canadian metal- 
urgists, engineers and industry. 


As it has been possible to combine 
all the tank work into one volume of this ve- 
hiele record, the history of tank development 

iven in fairly full detail in that volume 
TI). Therefore, for purposes of these 
general comments, the following list of tank- 
ehicles is'probebly sufficient: 


Tank, Yalentine, 
Tank, Cruiser, Ram, 








Tank, Cruiser, Grizzly, 

Tank, Comand, O.P., 

25 Раг. Б.Р. Tracked Sexton, 

Tank, 4.4. 20 MM. Quad., Skinke 
Design for Abnormal Conditions. 


Considerable work was done in develo- 
ping design which would permit vehicles to 
operate under abnormal conditions. 





The operations in Horth Africa resul- 
tedin demands for a high degree of dust-proof- 
ing; also for radiator overflow tanks to pro- 
vent the loss of water, A hurried request was 

eived from П.К, to develop equipment which 

Fnit vehicles to operate satisfactorily 

at ~409P; consequently, an arctic-proofing de” 

lopment programme of appreciable magnitude 
Carried on for two years. 


deproofing commenced with 
e existing vehicles vade, 
vehicles 


of tropic or climate-pt 
far by the end of 


Airportability became a requirement and vol— 
ume Canadian 4 x 4's vere being produced to 
A.A.T.D.C. requirements by the end of the war. 


For furtherdetails onthese subjects, 
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DESIGN DEVELOPMENT (CONT'D) 


see Volume IV. 
Bodies. 


Body development is described in de- 
tail in Volumes Y and VI. A few points are 
particularly worthy of note. 


(1) The truck body industry in Canada 1s 
Yery much the opposite of thechassis 
industry. In the case of the latter, 
three large plants hold a dominating 
position and are equipped with good 
engineering facilities and huge pro- 
duction potential. On the other hand, 
there are no truck body companies 
which can compare in size with any 
one of the automotive companies. In 

acetime, the truck body industry 
uilds bodies for only a minor perz 
centage of chassis produced, During 
the war, they had to build bodies for 
lmost all chassis. Thus there were 

a great many small companies produc- 

ing beyond any previousvolume, These 

companies wererot equipped to do all 
necessary design work; consequently 

Army Engineering Design Branch had, 

of necessity, to go much further in 

providing complete detail design to 
the Body companies thanit did to the 

Chassis manufacturers. 








(2) Bodies were built overly heavy as a 
result of playing safe where necess- 
ity for speed did not permit detail 
studies and refinements, Later, pr 
gress was made in lightening bodi 
on a design development basis and ox- 
perinental samples were ilt In which 
dead weight was reduced by 40%, and 
which have shown up well in tests. 
Every pound ved in body weight adds 
to vehicle performance, to chassis 
life and to tire life. it 1s sugges- 
ted for future design that serious 
consideration be given to = 




















(a) arriving at the right conpronise 
Of body-weight vs. chassis perform- 
ance and durability; 

(b) use of special material and an 
increase in metal=forsing tn order to 
provide maxtmun strength at ninimun 
weight. 














(3) The body industry was grouped to- 
gether into an organization known as 
the Steel Body "anufacturers'4s80ci- 
ation. This made it possible 
more efficiently with the large 
ber of small contractors, it also 















made it possible, fron u design point 
depre of 
τοῦ her 
Technical Vehicleg. 
This subject is covered in detail + 








Volume VI. These vehicles called for a tro- 
mendous amount of detail development. Fach 
type is different type of workshop, store! 
lorry, breakdown vehicle, tanker, bridging 
lorry, etc., and the number of types mas very 
high "as may be noted by glancing through 
Volume VI. 














Arrangements were made that the 
Chrysler Corporation of Canada should handle 
machinery lorries, doing the detail design 
also doing the Installation, in the vehicle, 
f the special technical equipment. The tre- 
endous amount of detail required resulted in 
an appreciable nunber of technical staff being 
added to A.E.D.B. for this purpose. 








Trailers 


These are deseribed 1n Volume VII, in 
detail, rt is probably sufficient to Say hore, 
that at the beginning of the war trailers,es- 
pecially semi-trailers, were not favoured by 
all military users. lowever, by the end of 
hostilities, trailers were being produced in 
large numbers, Tho majority of trailer con- 
tacts with contractors were handled through 
the Steel Body Manufacturers! Association 





A deternined effort was made to stan- 
dardize between one traller and another, and 
between trailers and prime по à far 
as applicable components were concerned. This 
was a very difficult target to hit, however 
because requirements for different types of 
trailers arrived suddenly without any warnt; 
and it was very difficult to fit theminto thé 
reneral scheme of things sufficiently to pro- 
duce the greatest degree of standardization. 

















It is suggested for future design considera- 
tion that an endeavour be made to establish 
basic trailers of d types, following 

h relations f components'to ^ other 
ilers and to prine movers should be care- 
lly studied, 


















fu 
lud and Snow traversing vehicles. 


This {s a subject unto itself and as 
such 1s described quite fully in voluze VII]. 
For this reason, there 1s no fustification in 
taking further Space here, except to say that 
judging by the exercises which have taken 
place to date, the Canadian developments for 
snow traversing have resulted in the most re- 
liable equipment and the equipment best suite 
ed to the requirements demanded by the three 
exercises, Polar Bear, Fskimo 




















There is a long way to go before snow 
traversing vehicles can be calledentirely sat- 
isfactory,but a good foundation has been laid. 
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DESIGN DEVELOPMENT (CONT'D) 











summary of the result of the better comment than a list of what was actual- 
„ the history of which has just ly produced during the war. This list fol- 
given, there is probably no lows: 
CANADIAN VEHICLE PRODUCTION. 
WORLD VAR LI (UP TO SEPT, 2. 1945) 
List of vehicles produced during the war for the Canadian Armed Services and Allies: 
Теье "edel ΤΗ ш 
Canadian Military Pattern 

8 Cnt. 4 x 2 9,837 

Heavy Utility 4 x 4 12,967 

15 Cut. 4 x 2 4,195 

15 Cut. 4 x 4 91227 

30 Сиз, 4х4 19,319 

3 Ton 4 x 2 6,000 

3Ton4x4 

FAT, 4 x 4 

ETE 

3 тев 6x6 

rai 

pbs Total TIE 
т vento 

15 owt. 4х2 88,096 

30 Cwt. 4x2 21,188 

3 Ton 4 x 2 

Total 











47 
Cars, Light Recce, E 
Scout Cars 338 
Truck Armoured κ 
Tank Yalentine :16 
Tank Cruiser Ram «ἃ 
Б.Р. 25 Раг. Sexton = 
Tank Cruiser Grizely “οὗ 
Tank Conmand O.P. 101 
Tank AA 20 101 uad Skink 

Total Da ZE 
Station Wagons, Staff cars 
and Miscellaneous 4x2's 9.55 


Rear Engine 4x4 
(India Only) 


max +8 
Grana Total EX = 


Total 








DESIGN DEVELOPMENT (CONT'D) 


Projet ried from th 
were quickly bai to those which 
Plex and which, consequently, consume 
siderable tine, 






5 
el planning, the 
history of "the 
In order to {1lustrate the progress proofing Specifications: 


DEVELOPMENT OF ARCTIC-PROOF ING 


REQUEST 




























Dec. 1941 FROM U.K. 
FOR -40°F TESTS 
OBSERVERS 
FEB. 1942 TESTS uk 
COLD ROOM 
APRIL 1942 CONFIRMATION 
MOTION PICTURES TO) 
SPECIFICATIONS 
MAY 1942 О.А.99. СА. 15 RS 


" LONDON 
RELEASED WASHINGTON 









UK. ORERS 
4000 VEHICLES 
1000 TS EQUIPMENT] 





REQUEST FOR 
CO-OPERATION FROM 
U.S. ORONANCE 
THROUGH S. 



























PLANS FOR 

IMPROVEMENT to 

Hurriediy Developed) 

APUSKASING Specn | 
for -40°F 


REQUEST FROM 


U.K. for 
τ [SAE-WAR ENGINEERING BOARD 
ARES pica mon COLD STARTING COMMITTEE 


r -20*F 
fes 220 us. ORDNANCE AEDS) 







-SAE-INDUSTRY 

URTHER DESIGN 
DEVELOPMENT 
Including Cold 
Room Tests 










INFORMAL REQUES 
from U.S. Army to 
partake in our 




















PREPARATION FOR 




















94 1942-1943 Tests 
SEPT. ! 2 1942-3 Winter Tests 
FORMAL REQUEST 
AMALGAMATION to Canada from U.S. 
with DND and for use of Camp 
U.S. Ordnance 
for SHILO Tests 
Ré 1842 ο [ance rests | Fe аңа 
MAR. 1943 SHILO TESTS of Equipment 
Developed for U.K. 
APRIL 1943 COLD ROOM 
MAY 1943 CONFIRMATION 


















REPORT 
Part XX of DN.D Report)| 
to OTTAWA 
LONDON 
WASHINGTON 





-20'F SPECNS. 


May 1943 O.A.199, O.A. I5 






-40°F SPECNS. 
OA. 111, Q.A.131 


JULY 1943 |u.S.S.R. ORDERS 
SEPT. 1943 | 2000 VEHICLES 





U.K. ORDERS 
125000 VEHICLES 
5000 KITS 


QUIPMENT DEVELOPED] 
Јам 934 Used for DN.D. 
x rcises 
MAR. 1944 ESKIMO ¢ LEMMING 
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STANDARDIZATION 





In the Light of the expert full capacity of the Ford and General Motors 





in World War II the importance of standardi- Canadian eng ts. Had the policy been 
zation cannot be over-enphasized, laid down that one t; of engine could 
be used, ons plant would have been non-pro 

Standardization may affect:- ductive during the tooling up proci On 

the other hand, if one class of vehicle had 

Manufacturing been given to Ford and equipped entirelywith 

Shipping and Distribution, Ford engines, while another class was given 
Quantity of Vehicles Required, to G.M. and equipped entirely with Chevrolet 
Flexibility of Military Operations, engines, it is a. t certain that one plant 
Maintenance, would have been overloaded while theother 


was working below capacity. 
"Standardization" is a very broad е — 


















term. In this chapter, 1t 18 intended to It must be realized that the Jeep 
apply to (1) Types af Vehicles and (2) Vehicle Was produced by one firm only in the earl; 
components. stages, Additional manufacturers had to too: 

up completely before their plants became pro- 
The ideal in vehicle standardization ductiv 

' would be to have the same vehicle used in any 
given capacity-class by the United Kingdom, Canadian and British R.C.E.M.E. and 
the United States and Canada. A very clos: R.E.M.E. officers who served in Italy and N.W. 
—— to this was reached in the case of Europe have beenquestioned regarding any d: 
the 3/4 Ton Dodge. However, manufacturing advantag resented ty the use of two engines 
complications prevented complete standardiza- .P. line of trucks, They stated 
tion between this vehicle as produced in the that while one engine would hi increased 
U.S. and as produced in Canada. The chief simplicity, nevertheless the Ford aniChevrolet 






tributed in such 
that the maintenance problem 


point of difference was the engine. As the 
ad: was not bad on this account, They did object 


E ¿engine was not produced in Canada, 
ute 















the Canadian-produced vehicle, As the engine to lack of interchangeability on of the 
is the heart of a truck, it might be consid. more detail parts ( > 
ered that this substitutlmconstituted à dis- 

trous violation of standardization; and Unfortunately, interchangeability de- 
this would have been true had it not been the d in sone respects during the war, 
case that there were already in the field already mentioned in a previous chapter, 
approximately 100,000 other Dodge vehicles ("Design Development"), "Apparently, the only 





equipped with this'Canadian engine. 


The Canadian Military Fi 
divehicles represented a high dogr 
dardization in that there existed 
amount of component interchangeability be 
the vehicles made by Ford and those made by 
General Motors. There was also a larçe number 
of components which were used in more than 
one class of vehicle (e.g., 3 ton 4 x 4 truck, 
3 ton 6 x 6 truck, and 15 ewe. truck). 





this might have been avoided would have 
been through longer term planning which in 
turn would have been dependent ondesign being 
available in advance, 














One of the most serious problems of 





The U.S. Jeep was probably the most She war was, the distribution of spare parts. 
highly standardized vehicle produced during Interchangeability reduces the types to be 
the war. It was made by more than one manu= carried and thus, in turn, the total quantity. 








facturer and yet, nearly all components were 
interchangeable. Nevertheless, this vehicle Standardization asan aid to mainten- 








had very few parts which were interchangeable ance needs no discussion, It is universally 
with those of any other class. Similarly the admitted, It may not be fully realized, how- 
U.S. G.M. 2$ ton 6 x 6 which was produced in ever, that the largerthe degree of standardiz. 
huge quantities was not built on a broed basis ation the lesser the number of stand-by ve: 
of component interchangeability with other hicles there are required. This is because 


vehicles, spare parts are more likely to be available 
and because repairs may be made more quickly, 


























Thus, we may obtain standardization Thus, establishments may be reduced by stand- 
or interchangeability in two waysı- ardiZation. 
a) building all vehicles of one Standardization ofvehicles was esta- 
e with completely interchange- blished early in the war in order to permit 
able units; but treating as second- vehicles to roll off the end of the assembly 
ary any interchangeability with Line and be placed in storage, pending ship- 
vehicles of other classes (e.g., ing facilities, Without this, vehicles might 
Jeep). have, Stood idie while shipping to one dest- 
ination was available, simply because the 
(2) By using a limited number of kinds hicles had been built with some feature which 
of different components in as wide was especially intended for a different des- 
a range of vehicle types as possible tination, This was most important because it, 
and at the same time making as many 
rts interchangeable as can be done (1) permitted continuous production of veh- 
е.є., C.Y,P. vehicles). icles on the most favourable productiontasis; 
Alternative (2)above was the ob- (2) permitted the building of a bank of veh- 
vious method for Canada and would appear to icles thus making possible the taking advan- 
remain so for the immediate future. By this tage of all available shipping facilities; 
means Canada was able to use, in both C.Y.P. 
types and in Modified Conventional types, the (3) permitted re-routing. 
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DESIGN ORGANIZATION 


When war began, both design and pro- 
curement were the responsibilities of a bare 
handful of D.N.D. officers. The pressure un- 
der which they were called upon to work was 
tremendous and how they stood up to it hai 
been a wonder to other engineers who were sub 
alled upon to reinforce them. It 








may not be fully realized how much the Cana- 
dian vehicle —— which 
r 





ubsequently 
represented 25$ of 
5 dollar output of munitions, 

upon two men at the initial stage. 
These two men initiated the progr: mme which 
started industry developing cles composed 
Of Canadian components, Reinforcements to 
this small Government "group were obtained 
through Industry. Slowly but surely an effec- 
tive organization — to materialize, until, 
at peaks a staff of 199 existed. This staf! 
included engineers, test technicians, techni- 
cal service men, draft: commercial'artists, 
blueprint, photostat and duplicating operators, 
photographers, stenographer: sts, clerks 
ote. ft was made up of both civiliah and mili- 
tary personnel, 


ched a state where 
апай, 















The chief function of this organiza- 
tion was to obtain or develop a specification 
which would form part of a contract for buil- 
ding a particular type of vehic. To fulfil 














this requirement, the Government design gron 
became a link between the user and industry. 
The large automotive companie sed design 
staffs and were therefore proceed with 
the development of detailed design based upon 
Government 


the requirements provided 
design group. The latter had to maintain 
contact in order to make or obtain de- 
cisions when necessary andin order to provide 
information as required by the contractor. 
Standardization or interchangeability of com- 
ponents necessitated careful watching by the 
Government group. In the case of smal 
, Such as body companies who did 

adequate engineering staffs, it bec 
sary for the design group to do more ori- 
ginal detail work, 


As mentioned previously, the initial 
orders for Canadian vehicles were for Canadian 
account but, fol: Dunkirk and dur- 
ing the Battle of Britain, U.K. commenced 
to Canadian automotive products in 

ing numbers. It soon became 


ontrolling the design of all Canadian 
irrespective of the ultimate destin- 
‘this would Permit controlled compro- 
mises” of des tween varying Government 
demands and enable industry’ to build up vehi- 
cles which were standard in design to the 
greatest possible extent. This arrangenent 
would also facilitate production and result 
in a more satisfactory supply situation. For 
these reasons the design group was withdrawn 
from the Department of National Defence and 
transferred tothe Department of Munitions and 
Supply. There it was shortly made a major 
part of the Army Engineering Design Branch, 
































thes 
on the basis of the way 
Organized than by the vehicle types which 

0 be produced. Everything which was 
produced by the automotive industry was con- 
sidered to bethe responsibility of the Direc- 
tor of Automotive Design. Ai projects 
Tied out bythe Tank Arsenal or its associated 
heavy industry "contractors were allotted to 
the Director of Tank Design. Within these 
Directorates, sub-divisions were made which 
again were related to the industrial set-up. 
For example, within the Directorate of Automo- 
tive Design, the normal contact with Ford, 
General Motors and Chrysler was through the 
Chassis Engineer;with the body manufacturers 
through the Body Engineer; with the tire and 
rubber industry, through the Tire and Rubber 
Engineer. 

















The ‘reason fór this type of break- 
down or division of work was two-fold, 


(1) to narrowthe field of responsibility 
for which the Governmentengineer was 








responsible within such limits that 
Could act efficiently and 

that industry would not be hamp- 

ered by a large number of individual 

contacts by different people, This 

Latter point became an tant 

consideration very early in the work, 


A third Directorate, that of Netal- 
ected for both the vehicle Directorate: 
advice was invaluable in many respects, 
especially whenthe supply ofcertain materials 
became critical, but its chief work was on 
armour plate. "A separate development record 
is being produced by the Director of Wetal- 
шву. 





(2) 











Within its duty of acting as a link 
between the users and industry, the Army Engi- 
neering Design Branch was responsible for the 
following functions: 


(a) Uniting the technical staffs of In- 
dustry, 


(b) Supplementing industrial designing 
where necessary, 


(c) Interpreting User requirements and 
transmitting to Industry, 


(4) Providing official ifications to 
be used as parts of ta] and 
making subsequent amendmen‘ de~ 
viations under its control system, 


(e) Uniting basic designs of various Us- 
ers, 





(f) Interpreting to Usersthe limitations 
of production facilities, 


(g) Acting as technical advisors to all 
Services, 


(h) Forming a single unit of design to 
contact Industry, 


In the early part of 1940,a group of 
lians drawn from the automotive industry 
πι sent to England to act under C.M.H.Q. on 
the vehicle programme. A history of their 
activities is written elsewhere, see "Prod! 
tion and Assembly of Canadian Army Vehicles 
in the United Kingdom and Allied Activities 
carried out by the Directorate of Design of 
Equipment and Mechanization of the Branch of 
the Q.M.G., Canadian Military Headquarters", 
dated May 24/45, 


By referring to the above document, 
it will be seen that shortly after vehicle 
design in Canada was transferred from D.N.D, 
to D.M,AS., arrangements were made fbr D.D.E.M. 
to be formed under joint authorityof C.M.H.Q. 
and D.M.45. (U.K.) (Sept. 1/42). — D.D.E.M. 
the outgrowth of the group sent over in 























D.D.E.M. provided a very valuable 
It acted in dir- 





ngineers and technicians, was of gréat 

A further valuable servico was perfor= 
med in follow-up contacts for A.E.D.B., to 
Ministry of Supply, War Office and British 
manufacturer: 











: D.D,B.M. wasin an excellent position 
to witness the use of Canadian vehic. on 
October 22/45, it issued a report "Notes on 
the future developmentaf "A" and "B" Vehicles 
for the Canadian Army, as received at the da! 
of writing by Directorate of Design of Equip- 
mentand Mechanization,Canadian Military Head- 
quarters - Dept. of Munitions and Supply." 


The final report of D.D.E.M. activ: 
ties was issued on November 26/45. See "Com- 
pletion of Production and Assemblyof Canadian 
Army Vehicles in the United Kingdom and other 
winding up operations carried out by the Dir- 
ectorate of Design of Equipment and Mechaniz- 
ation of the Branch of the Q.M.G., Canadian 
Military Headquarters, 6th May to 30th Novem- 
ber, 1945, 
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DESIGN ORGANIZATION (CONT'D) 


It has been stated that the major 
duty of the Branch wasto produce a specifica 
tion which could form part of a contract for 
building an acceptable vehicle, The follow- 
ing chart illustratesthe developnent and pro= 
vision of a specifications- 





FLOW OF DEVELOPMENT OF SPECIFICATION 





монктон 
У 


The preceding chart showsi- 


+ The requirement fromthe User being placed 










directly before Α.Ε... usually cano 
inthe form of a general iptlon ofthe 
functionthe vehicle wasintendedto fulfil, 
plus an indication of the performance rer 


quired, Considerable consultation usually 
took place through conferences or corri 
pondenc 











2. A pilot design was developed. During this 
development, consultation took place be- 
tween User and Design. The pilot was sub- 
mitted for approval. 


3. Upon obtainingapproval adetall Specifica- 
tion was drawn up. 


ακκκκκκκκκκκκκκκκκκ. 


The following chart shows the orgun= 
ization of A.F.D.B. in the spring of 1944, 
This was found to be a very elastic pattern 
for allotting responsibility. It could be ad- 
justed to accommodate increases or decreases 


ADMY ENGINEERING DESIGN BRANCH 


DIRECTOR GENERAL 








— 
(STANT 











— 
‘SECTION. 











4. 








7. 


8. 





10. 


n. 


in 


After giving approval, the User placed his 
Orders with the Production Branch. (Act- 
uallythese orders generally preceded final 
approval, in order” that production plans 
could proceed. These orders were usually 
Placed as soon asit as clearly indicated 
hat the design under development would 
satisfactorily fill the requirement). 











Upon receipt of the order, the Production 
Branch, demanded a Specification from 








The Specification was issued by A.E.D.B. 
to the Production Branch amd tothe Inspeo- 
tion Board, 


During the development, A.E.D.B. worked 
as one with the engineers of Industry, 





Full use was made of such advisory bodies 
as those listed and their facilities for 
Tesearch and test were utilized 
si 








Pield Service Reports on vehicles in the 
field were ised to influence new designs. 





The Canadian Automotive Industry is close= 
ly related to that of the United state: 
Pull advantage was taken of all information 
available from that source, The normal 
contact was between the companies on each 
side of the border and with 0,5, Ordnance 
who controlled the Industry desten in that 
country. 














Due to various shortages it was ne- 
cessary for designers to work cl 
dy with Government material Control- 
ors. 





ΧΚΚΧΚΣ «ΚΧΧΧΧΧΚΧΚΧΚΚΚΚΧΧΧΧΚ. 





nny particular phase of the work; or 


could add a new function, or give up an 


old, 


without disorganizing the Branch 
whole, or any Directorate or Sec- 





tlonı= 























aussis тоон 












































— —— 
—— 
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DESIGN ORGANIZATION (CONTD) 





en vehicles are being provided for 
all corners of the earth, it is difficult to 
maintain uniformity of design. Each loci 











had contacted every factory directly, chaos 
would have resulted. Each plant would have had 
to produce a great nany more types; the part 
supply problem, already difficult, would have 
becone impossible; storage and "shipping of 
would have become inflexible. The 
ing chart shows the function of the Design 
Branch which is intended to mininizethe diffi- 
culties and dangers mentioned above. It is 
based on shipments during the year 1942i- 


DESTINATIONS By 











The following chart might be called 
the reverse of the one on the left, inasmuch 
as it shows the multiplicity of sources with 
which a User would have to deal if there were 
no central design agency:- 













— — 
EE — 











hu- Е 
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Within the Branch were three sections 
which served all design sections anddirector- 
ates, namely: 


Test and Experimental, 
Specification and Drafting, 
Service Engineering. 


The Test and Experimental Section re- 
ported, directly to the Assistant Director- 
jeneral, Thus, it was in a neutral position 
where no group’ charged with design could un- 
duly influence the test findings or conclus- 
ions. Another section of this volume deals 
more fully with the test work itself and 
reports exist on 











The Specification and Service Engin- 
ering Sections werent. considered‘ warrant, 
n themselves, the creation of a fourth direc- 





torate and, therefore, they mere placed in 
the directorate of automotive design. However, 
they served the Branch as a who 


Within the Speci steation Section was 
included the responsi! for items such as 
fuels, lubricants, 

etc. "Thus, this section 
Skill beyond that which would be required to 
merely care of specifications which cov- 
ered design produced by another group. More 
detailed description of the 
lubricants, etc. will be found in this volume 
under the heading "Chemical Products" and the 
specification procedure will be found in 

s 
stem", 











volume under "Specification Sy- 


A separate chapteraf this volume de- 
scribes the work of the Service Engineering 
Section, 


It is possible that, at sometime in 
the future, some question of vehicle à ign 
may arise’ where it would be advantageous 

discuss the matter with a man who took part 
in design during World Wer II. For this rea- 
sonjthere are listed below the names of a few 
of lne individuals connected with this worki- 


hs 
FRAME CS. of can. a. 


ED. 
RJ. 














Generel Motors of Can. 


chr; 





er Corp. of Can. 


Int'l HarvesterCo, of Can. 


Hamilton Bridge Co. 
Tire Tech, Comittee 


Steel Body Mfrs. Assoc. 
Four Wheel Drive Co. 
Montreal Locom. Works 


Angus Shops 
BabaEaMa:- 


Ministry of Sugplr:- 


d= 
Director-General 


Asst. Director-General 





Director of Tank Design 

















Asst, = н 
Director of Automotive (1) 
Design 2 
- Director of Auto- (1 
motive Design (2) Lt. CoL R. L. Franklin, 
(3) S.C. MeLaren. 
Director of Metallurgy >) Dr. CaM. Drury. 
liaison Officer, Detroit (1) Capt.C.Carscalien, 
(2) Capt.D.Bernhart, 
(3) Capt.R.Learmonth. 
Chassis Design Head (1) S.C. McLaren, 
Body Design Head 8) das: Franklin, 
Design Hes М anklin, 
(2) fl. aliy, 
(3] GE. Brook. 
Tire Design Head (3) Asa, Jansen, 
(2) Capt. W. Clarke. 
Arm. Veh. Design Head (1) Major N. Evans, 
(2) 6.6. Manning, 
Tech.Cargo DesignHead — (1) Maj. G 
(2) ма 
Veh. Gun. Mt.” = (1) Са 
Spec. &Drafting super. (1) P.B. Maciwen. 
Service Engineer (1) C.6. Menende: 
Programme Super. (2) Major C.B. Deyo. 
Test Supervisor (2) C.#.Kirkpatrick, 
Tech. Asst. to D.-G. — (1) Carleton Craig. 
Exec. Asst. to D.-G. (1) T.Campbell-Rogers. 
Tests, Normoyle, Texas (1) F.M, Quick, 
(2) #.C. ite. 
Tire Tests at Phoenix, (1) Cept.R. Learmonth. 


Arizona 
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DESIGN CONTROL PROCEDURE 


Under the heading "Design Organiza- 
tion" a general outline 1s given of the deve- 
lopment of a specification, 


Foll isa more detailed descrip- 
tion of the ure which was employed and 
the controls which were developed to formally 
Teenlate the activities whichtook place with- 
in the responsibility of the Branch. 


Sincere efforts were made atalltimes 
te keep procedures as simple as possible and 
to avoid any unnecessary forms or 

However, the vehicle amme 
magnitude that some centralized s 
sential. It is felt. tha 
compromise was achieved which la 
rigid red-tape system and one which wa 














Authority for commencing a project 
was required before work started. 
t originated in a request from 
user and came in the form of a 1 
After A.E.D.B had studied the request, 
design point of view, the Autonot 
and Tank Production Branch was consulted to 
determine 1f production facilities might be 
made available. 








If the two Branches agreed that the 
project Should proceed, they collaborated in 
inding a pilot source. Whenever possible 
the pilot built at a plant which might 
subsequently produce the volume run. 


The proposed sourci 












"Financial", 

tructions to the contractor were issued bythe 
‘Branch of D.M.éS. An informal and 

‘specification was provided. 


The development of the pilot, together 
with the preparation of drawings, then procee- 
ded without any greater formality than that 
of writing letters confirming arrangenents 
made from time to time. The User 


ry. Such consultation was effe 
Correspondence, photographs and, 1f po M 
Yypersonal inspection ty User representatives, 


During the building of pilot, the 
specifications and drawings were prepared 
Tests by the contractor were applied whe: 
pot е. 

















PILOT MODEL APPROVAL 


Upon completion, the pilot 
pected by representatives of th 
modifications 










rovals 
the Production Branch to make manufacturing 
commitment In components before the 








Specification was rele 
finished form at this time and it be 

tor inthe production contract. Draw- 

ings were considered to form a supplementary 

specification. In each Specifica- 

made to place clearly be- 

quirement of the User, but 

also made to avoid detail 

gners 

or which would pro- 

yent consideration of components for which 

tooling already existed. 

















fore industry 
the atte 
which would prevent a 











p 

Design Branch and issued in the required nun- 
ber of copies to the Inspection Board of the 
United Kingdom and Canada, who were responsible 
for its distribution to the Contractors, Ins- 
pecting Officers, and the User service: 


DESIGN CHANGE NOTICE AND DEVIATION PERMIT 


Once a specification had been issued 
and used as a basis of one or more contracts, 





it became necessary to issue any amendment to 
it in a form which constituted a firm comit- 
ment, A great many organizations were concer- 
ned in any change to the specification, for 

Contractor, Inspection, Financial, 
tc. A system ee refore, develo; 





Engineering Design Branche: 
seemed to have the correct combination of el- 

detty and specific statement required to 
permit application to a broad range of items. 
The soundest f of its success was the ob- 
jection σι by several organizations when 
it was proposed, at one time, to restrict its 
Scope. This procedure operated as follows: 


Following issuance of the approved 
specification, any subsequent modification was 
authorized by a Design Change Instruction 
(DCI), where the change was to be ty 
or a Design Deviation Permit (DDP), where 
the change was of a temporary nature only. 


DESIGN CHANGE REQUEST 


Requests for changes originated 
from Contractors, the Inspecting Auth- 
orities and the Users. Req were 
guimitted to Arog Engineering Design 
anch on Design Change Reque: 2 
After the request had been 
by the Design Engineer, it was submit- 
ted to the Production "гор аре 
roval, then to the Director of Design 
who authorized the issue of a D.C.I. 
or D.D.P., whichever was applicable. 

































Periodically, specifications were 





amended incorporate revisions authorized 
by D.^.I. specification car 
ried ero: nce to the authorizing 












тө! 
I,'s which enabled the InspectingAuthori- 
to determine,by reference to the D.C. 


D, 
t 








when the amended’ specification was effective 
in production. Drawings originated by Army 
Engineering Design Branch, when amended, car- 
ried a cross-reference in'the revision column 
to the authorizing D.C.I. 





.P.'s carried cross- 
30 that the origin 
and reason for the change could be traced, 









DESIGN CHANGE 
INSTRUCTIONS. 
(ocr's) 





AMENDED 
SPECIFICATION 
(ching de 





CHANGE POINT 
ADVICE NOTICES 
(CPA'S) 
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DESIGN CONTROL PROCEDURE (CONT'D) 


pai 
fication until they were in rei 
Or D.D.P, authorizing the ci 


Where a change affected cost, the 


Contractor referred to the D.C.I. when apply- 
ing for a price adjustment. 


CHANGE POINT ADVICE NOTICES. 
Arter a change hed, been incorpor- 





ated into the contractor 
recorded jer: number, of the 
first unit in which the change had 
been 11 ted, on a copy of the 
applicable D.C.I. lor D.D.P.) and m 





turned it to the Army Engineering 
sign Branch. Periodically,these ser- 
al number reports were compiled on 

Point Advice Notices which 
were distributed to interested Govern- 
ment Agencies and to the Users, The: 
Change Points were recorded also 
the master file copies df the D.C.I. 
(or D.D.P.'s) 





















There were several instano 
the above procedures did not apply, ti 
as followsi- 


where 
T 





1. When vehicles were purchased in the 
United States, Standard Procedure 
A.E.D.-8 applied, 


2. Where vehicles were purchasedfor the 
Research Enterprises Linited, Stan- 
dard Procedure A.E.D.-10 applied. 


3. Where vehicles ware purchased. by an 
Overseas Dominion, in Completely 
Knockdown (C.K.D.)’ state, through the 
overseas subsidiary of the 
Company. In these insta 
design arrangements were made by the 
Overseas Dominion with the Canadian 
company through subst 

diary, and Standard Procedure No. 21 

issued tythe Automotive and Tank Pro- 

duction and Army Engineering Design 

Branches applied. 


Subsequent to the original release 
ation, and after it has been used 
is of an original contract, the same 
cification might beused time and again for 
ter orders. Nearly all specifications ine- 
luded some options 1: 

cretion of 
9 



































e of equipment πο 
not suitable for certain operational theatr 





In the early stagos of the organiza 
tion, some difficulties and confusion existe 





because of lack of detailed knowledge on the 
part of the Production Branch of the specifi- 
cation variations applicable to individual 
orders. This was overcome by developing the 
following forms and procedure:- 


ESB E 


Orders were received fron the Users 
by the Automotive and Tank Production Branch. 
Following receipt of the orders, the Automo- 
tive and Tank Production Branch submitted En- 
gineering Specification Requests (ESR!) to 

he Army Engineering Design Branch and, cone: 

rrently, requisitions tothe Purchasing Branch 
who itted Tenders to Contractors. The 
Tenders did not include any specification but 




















carried, the stipulation that the units were 
"to be in accordance with specifications de: 
veloped tythe Army Engineering Design Branch”, 

Lis 

receipt of the E.5.R., the 

Engineering Design determined the typs 
of unit which would meet the requirements of 
the order and compiled a Vehicle Unit List 
(VUL) covering the combination of chassis, body 
and equipment. "standing" VUL's were develo~ 
pod for standard models $o that where the or- 
ler was for this type, a minimum of delay oc- 
curred in allocating 'a VUL number. The VUL 
number for Mf vehicles was the vehicle codeas 
stamped on the vehicle serial number plate. 
(For reference to codes and their application 
see Specification 0.4. 85). The VUL covered 
the combination of chassis, body and equipment 
by reference (a) tothe specification covering 
the basic chassis and cab,(b) to the schedule 
of drawings covering the body and (ο) to in- 
dividual drawings or specifications for the 
various items of equipment. After the VUL 

termined, the Aray Enginee- 
Ting Design Branch issued a "VUL Order Number 

letter to the, contractor with copte 

Inspection “Board and the Production 
Branch, This established the 
Telated drawings which f. 
contract for that order. 


Standard Procedure A.E.D. 
sued to cover the detail procedur, 
lowed in issuing VUL's for vehic] 











ifications 
part of the 
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DRAFTING PROCEDURĘ 


The Drafting Staff was established 
under onehead to provide a service to all de- 
sign sections of the Branch. This arrange: 

s desirable sothat theavailable staff c 
be employed atmaximux efficiency as the draf- 
ting requirements for each individual design 
Section varied considerably from time totime, 
This had the additional advantage of ensuring 
9, uniformity in the preparation of the draw 
ings and in the information issued, 











A procedure was established of provi- 

ding a schedule of drawings for each indivi- 
al The schedules were, in effect, 
or bill of material and an in- 
all the dra comprising the 
project, The drawings were listed on the sc- 









hedule in relation to the 
senly of which they formed 
dule was supported by a Drawing Control Si 
onwhich the drawings were listed in numeri. 
order and the current date ofeach drawing re. 
corded, This drawing controlsheet was revised 
at monthlyintervals in order to give the 
pecting Officers and the Contractors a means 
of definitely determing if their drawings were 
current. 












As the Branch organization grew, it 
became necessary toincrease the drafting cor 
respondingly. The larger demands on the draf- 
ting staff resulted ina need for establishing 
a procedure of contralto ensure that each 

sign section would receive its fair share of 
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DESIGN CONTROL PROCEDURE (CONT'D) 


the available personnel. This was accomplis- 
hed byinstituting a drawing order requisition 
form and by allocating order numbers for each 
design section, In this way, it was possible 
for each section to indicate the priority of 
its drawing orders on hand. The drafting room 
issued a report twice a month ofthe status of 
drawing orders received. This ri all 
concerned a picture of the drafting progress 
and enabled the Director todetermine aw- 
ing order priority between the various design 
ections, In this way, draftsmen were 

ted to the projects of the various 
tions in accordance with the urgency of indi- 
Оен in relation to the total work 
on hand. 




















However, the drafting requirements 
re wich greater than could be handled bythe 
ing staff ofthe Branch and as it was im. 
possible obtain a sufficientnumber af quali. 
ied personnel, it mary бо Пате а 
large partof the drawing requirement: 
Contractors. This arrangement nec 
instructing these contractors in our 
procedure so e drawing: 

be absorbed into our file: 




















if they had been prepared by our own 
Standard Procedure No. AED-3 was ii 

a guide to contractors in the prepare 
tion of drawings. This was supplemented 
by pm Visits of Our more senior drafts- 
men to the Contractor's plants to.check the 
drawings they had prepared for accuracy and 
procedure. 


After the drawings had been prepared 
schedule compiled, a "Drawing and Part 
was prepared "for each individual 
drawing. One copy was forwarded to the Ins- 
ection Board, one copy was filed numerically 
and one copy alphabetically, Thi 
cross-reference to the D.C.I. re: 
part; to the drawing schedule (or schedules) 
Of which it was a part, etc. Any subsequent 
mendment to the drawing was recorded on a 
This form 
























change, the reason for the change, 
etc. One copy was forwarded to the Inspection 
Board, and one copy was filed with the 
numerical file the "Release" form. 
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pilot development, tests and allied work, TI 
Systems described below were those in use, 


the 


FINANCIAL 


Substantial amount. 





were spent on 








end of hostilities, for obtaining funds 


and controlling expenditure. 


1. 


п. 


ш. 


т. 


Funds for Pilots built on order from 
Юда ——— — 


A procedure was authorized by inter- 
change of correspondence between Deput; 
Ministers of D.M.à5. and D.N.D. (Army, 
dated March 25/44 and April 8/44 respec- 
tively, (D.M.áS. Pile 73-1-225). 


By this edure, D.N.D. issued a 
Contract Demand following which Dohi 
issued ап MSX requisition (Form No, 
324) charging РЕ. 1492. After delivery 
of pilot to -A.E.D.B., the latter certi- 
fied receipt thus “allowing payment to 
contractor by D.!i.4S, Subsequently, when 
A.E.D.B.had completed tests, had received 
pilot model approval from D.N.D. and had 

delivery to D.N.D., a charge was 
made from D.M,aS. to D.N.D. 


Funds for Pilots other than those resul- 
Sing from order placed by NDC, _ 














A Financial Encumbrance No. FE. 1564 
(903) was authorized to provide funds for 
development and test work not covered by 
the D.N.D. Contract Demands mentioned 

bove. In this class, the major portion 
s required fori- 





1. Development of Designs for U.K., 


2. Major tests such as cold starting und 
conversion to synthetic rubber tires, 


3. Developments originating in A.E.D.R. 
€ bulance ride, light- 

ments to design 
Eder. trachde 
















Funds for Test and Experimental Section 
¿17 A 7 —ÉÓÓÓ—— 


The functions and methods, other than 
financial, of this section are loscribed 

chapter of this volu 
were handled in three cate> 
follows:- 









(a) Contract with Patterson Motor: 
Ottawa, for provision of garage 
labor facilities, 


(b) Fuel,iubricants,ete. (FE.1564 (003), 


2239) which 
purchase of vehicles 
nd which could be cre- 
portion of the cost of 
hicles accepted back by 
or which could be credited 
with “any return fron “ar Assets ri 
sulting from the sale of eq 
within this categor, 








(e) A revolving fund (FF. 


















wit chi- 





When the head of a Design Section of 
the Branch wished to initiate a project, 
he submitted the proposal to his director, 
giving at the time, the basis of the re 
quirement (e.g.request from U.K.) and an 
estimate of the cost. If the director 
coneurred,he in turn, subnitted the fol- 
lowing two documents, re finances,to the 
Director-General:- 





(1) A Branch internal statement of cost 
requesting that the required funds 
be allocated from FE.1564 (903), and 
frozen, to be thus available io meet 
subsequent incoming invoices. 


(2) M & S Requisitions (Forn # 314) for 
delivery tothe Purchasing Branch, for 
work by one or more contractors. 





A constant endeavour was made to keep 
close watch on the expense increase as 
the project progressed, This enabled 





questions to be raised while the blom 
was still current; it also made it pos- 
sible for additional funds to be allotted, 
if necessary, before the receipt of in- 
Voices, It must be realized that it is 
often extremely difficultto forecast ex- 
Perimental and development expenses ac- 
curately, as sometimes an original line 
of attack may haveto be almost complete- 
ly scrapped, and also because the User 
often alters his requirements radically 
as develo; t becomes visualized or 
field conditions change. 


Within the Branch, a record was kept 
against each project.’ This record noted 
the funds allotted (original plus any 
additions or other alterations), requisi~ 
tions issued, invoices received and bal- 
ance of allotment, Prom thi: 
statenent was prepared and delivered to 
the Comptroller of the Department. 


By this method, individual projects 
could’ be scrutinized and the status, as 
a whole,of the anount covered bythe F.E. 
was known at all times. 











a monthly 


A record was keptaf receipt and fin- 
al disposition of articles hased, In 
the main, the disposition might be divi- 
ded into four classes: 


(1) Expendable (fuels, lubricants,ete.), 


(2) Worn out in test (tires vehicle com= 
ponents, etc.), 


(3) Deliveredto User (Pilot Models, ete.), 


plus (items turned over 
‘sat closeot hostilities). 


Information may be foundon the ыц 
of purchases of the preceding nature 
Bring to the le 4 S.fequisition 
file which uses the prefix "MSX-134%, 
— Central Registry fileis allot- 












ted to 1t. 
One very important purchasing: - 
ment was authorized which permit! 
2D.» to designate, on the ML» requi 
tion, the source to be approached. This 






ngenent necessary for several 
sons, chief of which were: 





All User design requirements were 
coupled withan urgent plea for hast. 


Pilot development could only de pla- 
ced on a cost plus basis because no 
— existed upon which a tender 
conld be based, 


he components required were often 
the product of one contractor, 





Practically allcontractors were work 
ing to capacity on governnent work 
and an added pilot merelychanged the 
type of a certain portion of that 
work. 





A.E.D.B. know best which contractors 
had the best design and pilot build- 
ing facilities for various types of 
projects. 


‘TRAVELLING 


As travelling represented a sizeable 
proportion of the controllable expense of the 
Branch, probably some mention of it should be 
пай 








tractors werealmost alllocatedoutsi 
The majority were in areas in or adjacent to 
Montreal, Oshawa, Toronto, Hamilton, Kitchener 
and Windsor, but’ some were as far away as Van 
couver. On accountof these widely spread con- 
tacts, a very considerable amountof travelling 
became necessary. 











Speed of development took priority 
over everything else. A constant race against 
tine continued throughout the war. Great ri 
duction in time of development could be ma‘ 
by sending men to provide information, to mal 
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FINANCIAL (CONT'D) 


decisions, and to see that efforts were kept 
going at top speed. The drafting  faeilit. 

of our smaller sources were limited and 
quired supplementing from A.E.D.B.staff, par- 
ticularly in the way of periodic supervision. 











Numerous contacts werenecessary with 
such bodies as U.S. Ordnance,Society of Auto- 
motive Engineers, Ü.5. contractors. 


Major tests took place in Texas, Ari- 
zona, Manitoba, Northern Ontario, British’ Col- 
umbia. 


Visits were made to Users in England 
and the Continent. 


As a result of the above, travelling 
expenses were high in relation to those of 
sone other Branches. However, the expen: 
small in relation to the expediting of work 
which it accomplished. A contract cannot be 
let untíl a “specification 1s avatlable andy 
since in the case of vehicles, 
usually represented large volune, as short 
a time as one week was of vilal impor- 
tance. 














CHANNELS OF COMMUNICATION 


The channels of communication, through 
which an organization works,are obviously ali- 
important, 


Centractors, Con- 
with whoa th 





In the main,the channels to the veers, 
which were open t6 A.E,D.B, were reasonably 
direct, However, appreciable tine war spent in 
organizing to assure efficient contact, Τ' 
vere, generally speaking, as followa:- 


CANADIAN ARMY 
(a) NDN. 


contact vith t .0. Branon 
nt and acceptance was saintained 
firet through D.of Mech. and later thrcugh 
р, Through thase Directorates А.Ё. 

remente directly with user 
corps and groups such as armoured formatione, 
Artillery, Engineers, Medicale, R.C.A.8,.C. , 
etc., as vell as vith D,S,D. (V), Maintenance 
matters and vehicle performance in the field 
Were discussed directiy wiin A.C.E M.E. 


(b) C.K.H.Q. 


through the D 


ate of Dent 





























D.E.N. group 
aitpeent 











апа Mechanization). The civilian organisation, 
placed in London tn the early part of the war, 
Obtained decisions as required from C.X 








and indicate 
quently dise 








between N,D.H.Q. 
.D.E.K, serv parte of both C. 
D.M.& S, Incidentally,they served a most une 
ful function in following up items for A.E.D.b. 
with Ministry of Supply and Britien industry. 





UNITED KINGDOM 





All direct contact was through Ministry 
Of Supply. For 'A vehicles it was through 
DTD; and for 'B' venicles with TT2.Both the, 
e it ble for A.E.D.B, to 
with War Office when appropri- 
ing the distance, ther were apart. 
with which there bodies and ARDE, 
d ts really remarkable, While to © 
three visite had been made on specific projecte 
by individuals connected with those 
no visit of a general type was made 
presentative until 198b, At 
the’ Director of Automotive Design 
England following a request which had bem aade 
by TI2. The résulte made possible by thi 
vieit in the way of closer liaison vith thoi 
with whom we were working, and in tne way of 
obtaining clearer requirements,definitely de~ 
monstrated that it would have been of great 
value had such visits by A,E.D,B, senior per 
sonnel been made fairly frequently starting 
from the beginning. 




























Arrangements were made, with the N.0.S. 
representative for North America, thata reason- 
ably direct contact was maintained with k.E.M.E. 
officers inthe country on vehicle-meintenance 
problems. 








RUSSIA 


Through the cormercial attaché of the 
41 tcne were held with military 
s on individual projecte as the 













* aro 
INDIA 


The arrangement 
iefactcry.  Corsidering the hu 
eles shipped to India the 

been much olcser, Requires 
ceived chiefly through British Ministry of 
Supply. The only recurring direct liaison wai 
with the North American technical representa- 
tive of the Indian Aray. 


In the last year of the war visite were 
e ty mestere of In^ia M.G,0,etaff who were 
keen tc develop a clcser working arrangement, 





s never entirely 

















ndia received a large proportion of her 
les in C.K.L, form and much of the detail 
design modification was arranged by India with 
the fos: Fort or 3K, assembly. plant who in 
turn made arrangements irect with the corres 
ponding Canadian factory., Walie thie worked 
Sut quite well, tt wae not entirely wa 

tory fer two reason 















(1) A epectfteaticn Le 
part of a contract, 











fesse nts mentioned, 
,it acted om a *rub! . 
te a degree beyond that whi 








1er Mintatrr or Bupply was not entirely 
ΤΑΣ Lecaune standardization of 
im 






ALIA 
Official contaet was through the High 
cner!& office, but detail contact va- 
E Ts same 2.1. 
held with Australia ae witi India end kad the 
Anne ehorteomingi 















No contact of any moment vas necessary 
in her role as a supplier and in working on 
comson projecte, Ai flret this was done dir- 
ectly between Ottawa ara either Washington or 
betreit. Later, the suggestion of U, 
Ordnance, a. placed a liaison offic 
in detreit to the great advantage of the work, 
‘Thie officer obtained recensary information as 
required; kept A.E.D,B. po 
паттеге ard arranged for visite 
clale of the two countr! The comson pro- 
Ject remented ii 1n by the cold 

ich were run in Canada and 
which were operated tn the 

















by the tire teste 
[EN 


It is wel? to record here that A,E.D.D, 
always enjoyed most cordial working arrange 
ments with ine U.S. Army. Naturally care 
taken to assure thie situation. 





Contacts with U.S, contractors were 
arranged through Detroii,es ant when required. 
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FUELS, LUBRICANTS $ HYDRAULIC FLUIDS 


The vital importance of mechanically 
lf-propelled vehiclesin modern warfare is 
universally recognized. They cannot be moved 
without fuels and lubricants,thus these pro- 
ducts are of equal vital importance. One of 
the major problems of World War II was the 
supply of petroleum products. It has been 
authoritatively reported for instance that 
petroleum products constituted over 60% of 
the total tonnage moved into Africa for the 
Libyan campaign. 











In addition to the problem of supplying 
the army with the necessary quantities of 
petroleum products ti has also been the 
difficulty of providing the proper typ 
The demand for a large number of different 

lubricants and hydraulic 
¡ely complicates the problem of 
supply. The ideal situation would be where 
all ground forces were ableto use mechanical 
equipment which could be serviced with the 
seme fuel,the same lubricating oil,the same 
lubricating grease and the same hydraulic 
fluid, This ideal was not achieved in World 
ar Ti. 


















Climatic conditions alter the require- 
ments of all petroleum products and further 
complicate the supply situation,particuli 
ly where it is necessary to divert shipments 
for strategie ri In World War II 
shipment oline destine 
for Northern Ru: e diverted ti 
North Africa and very serious difficult 

enced due to its high vapour pr 
using fuel vapour lock in the high 
d there. The ideal 
quipment so de- 
signed that 1t could operate on the same 
petroleum products irrespective of the cli- 
matic conditions, This idealwas not nchiev- 
ed in World War II, 





























At the beginning of the war,one of the 
difficulties encountered was the variation 
in lubricant recommendations by different 
manufacturers for equivalent ar similar 
of equipment. An example of this problem 
the difficulty of getting Ford and Gene 
Motors to agree on lubricant recommendations 
for inelusion in a combined maintenance man- 
ual prepared for Canadian Military Pattern 
manufactured by these two companies. 
involved in reaching agreement 
than on all the mechanical port: 
ion of the manual. Мапу manufacturers wei 
cifying branded products 
and were reluctant to agree that a product 
supplied to any Army Specification would do 
а satisfactory job. 





























In the preparation cf instruction man- 
uals for the British and Canadian Armies dif- 
ficulty was experienced ir listing lubricant 
recommendatioris which both Armies recognized 
and agreed upon,as an added difficulty nom- 
enclatures were not the same; also certain 
lubricants needed for successful operation 
of Canadian vehicles, such as hypoid gear 
oils, were not carried by the British Army 
prior to the war, With the entrance of the 
United States into the war,prcblems of this 
kind were greatly increased. 














A continuation of the condition, where 
individual vehicle manufacturer's standard 
specifications were recommended and followed 
and where each army carried products to its 
own specifications, would have resulted in 
а complicated field supply situation as 11- 
lustrated graphically below, 


The possibility of 
supply situation indica 
some Standardization. May 1942, therefore, 
a meeting was held in Washington between 
British and U.S. representatives and anagree- 
ment was concluded to standardize on the fol- 
lowing items for general field supply for 
combat areas - 








ch a complicated 
the urgency of 








(1) One grade of Diesol Fuel. 
(11) One grade of Gasoline. 
(111) Throo grades of Heavy Duty Engine Oil. 
ΠΩ 

tv) 





Two grades of Hypoid Gear 011. 
Five grades of Grease, 


Other specialized products were to be car- 
ried, In addition, in Ordnance Workshops. 


Following the Washington meeting the 
Canadian Army accepted the programme agreed 
upon by the British and U.S. representativo; 





Subsequently arrangements were made to 
adopt a uniform nomenclature and method of 
identifying products, Following this 
manufacturers were instructed to list the 

dized symbols in their manuals and 
this way tho recommended lubricants were 
universally recognized. 
























This overall arrangement resulted in а 
simplified field supply situation ns illus- 
trated graphically below. 


| 
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FUELS, LUBRICANTS & HYDRAULIC FLUIDS (CONTD) 


A COMPOSITE FLOW DIAGRAM 


OF A MODERN REFINERY 














Although this general agreement was a 
big step in the rirht direction many indi. 
idual problems romained to bo solved, In 
their solution the advice and acti 
of the National R 











individual probli 
in more detail hereunder. 





As previously stated, the ideal wouldbe 
to have all the engines of ground vehicl 
so designed that one fuel only would be m 
quired. In World War II the preponderance 
of engines were of the gasoline type 
many diesel onrinos were Thi 
cossitated the supply of al 
Atthe start of the war some sod adapte: 
Aviation engines which requiredahigh octane 

joline, Shortly after 

oline in the U.K, pool- 
supolies of 
tetra-ethyl lead, octane number fuel 

d in MT'vehicles than in Armoured 
Thus, shortly after the start of 
rar the following fuels were available 
in the U.K. 

















(1) One grade of Diesel Fuel. 
(11) 68 octane gasoline (unleaded) for MT 
yehicles. 
(111) 75 octane gasoline (leaded) for use 
in Armoured vehicl 
(1v) 






oline (leaded) 
dial Tank engines. 


Following entry of the U, S, into the 
war, further standardization ‘of’ fuels was 





to use an 80 oc 
tane Wf gasoline. This had the added import- 
ant advantage to the U.K. of conserving vital 
ation fuels. At the samo time a decision 
made to supply only the BO octane (high- 
ly leaded) gasoline for all MT vehicl 
This standardization, while obviously good 
in itself, resulted in a number of now pro- 
blems. Among the: гө:- 














(a) Starting difficulties were encountered 
on the Rad: Tank engine due to the 
different distillation curves of the MT 
and aviation gasolines. This diffi- 
culty was later overcome by carburettor 
and primer revisions. 


(b) The adoptionof highly leaded gasolines 
forall MP vehicles resulted in seriou 
valve troubles on many British vehicl 
engines and also on many U.S, and Can- 
adian manufactured auxiliary engines. 
An intensive study of the problems in- 
Yolved required a major redesign of some 
engines with improved valve materials 
the important change, Itwas found also 
thi lvo maintenance with 














greater exhaust valve clearance and 
higher operating temperatures improved 
the valve life, 






(c) The first theatre of 
prominence was North Africa where high 
temperatures were encountered and some 
difficulty 


lock. As mos 

. their Army 
Specification No.2-103 was u 
ern supplies and it was revised to o 
come difficulties encountered. It was 
not found practical to supply one fuel 
forall temperature areas although this 
approached by U.S.Army Spec- 
ification No. 2-1058 which covered two 
types of 80 octane gasoline, Type A 
named "All Purpose” for all areas ex- 
Copt those considered "Arctic", for 
which Type C supplied. 


Although MT 80 A11 Purpose fuelwas the 
only fuel supplied in bulk in combat areas 
at the ond of the war,certain supply arrang: 
ments wore made in the U.K.to conserve tetre- 
othyl lead and the following grades were 
ablished for use there: 


(1) 72 octane number for "B" vehicles and 
Carriers and for commercial vehtel: 
(11) 80 octane for all "A" vehlel 
Carriers. 
(111) Petroleum spirit (unleaded) for - 
cal 







































excep! 





Note: This fuel was supplied by the British 
in 4 gallon tins for these units in 
combat areas also. 


The U. S, Army used MT BO All Purpose 
fuel entirely in combat areas but in train- 
ing camps in the Continental United State 
72 octane fuel was used for Transport veh: 
1eles, 





In Canada commercially available fuel 
wore used 80 octane 
nd Snowmo- 

ign- 








bile engin 
for a fuel of 80 octane number minimum, 
However, for experimental test work at the 
Motor Vehicle Manufacturers and at the pro- 
ving Ground establishment in Ottawa an 80 
octane fuel with exactly 3 ces of tetra-ethyl 
lead per U. 8. gallon was used. 














In the development program for Arctic 
operation at Camp Shilo in 1942 - 1943 and 
in test work carried out in Cold Rooms under 
Canadian Direction fuel to U. S. Army Spec- 
ification 2-103B Type A 
factory starting ob 
were fitted with special ancillary equipment. 
Therefore tt 
areas with t 
vided vehicles were specially 
starting in Arctic conditions can be im- 
mensely facilitated by the use of the Arctic 
type fuel. 














ВЕБ) 








File 73-P-1, 
Section VIII of Part III of Specifica- 
tion C.A. 65. 

Part IV of Specification О.А. 65. 
Specification 0.4. 216. 

Report on Kapuskasing Cold Weather 
Tests 1942. 

Report on Camp Shilo Tests 1942-3. 
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FUELS, LUBRICANTS & HYDRAULIC FLUIDS (CONT'D) 





REFERENCES - continued 

Report E-402 - Effect of high leaded 
gasoline on valve life, 

Report B-495 - Tests on Homelite Gener- 


Report E-419 - Life Tests on Homelite 
Generator Engine. 

Report E-517 - Cold Starting Tests Sex- 
Боп 25 Раг. З.Р. 

Report E-318 - Gold Starting R-975-C1 
Engin 

Report E-485 - Cold Starting Tests on 
Snowmobile Armoured Mk I. 

N. R. C. Reports ME-125' and ME-132 - 
Operating Life of 300 Watt Chore Horse 
Engine on Leaded Gasoline. 


‘LUBRICATING OILS 


As mentioned previously it would be 
ideal if one lubricating oil would satisfy 
the requirements of all mechanical equipment 
used by the ground forces. This ideal was 
never approached, al: after the British- 
U.S. meeting in the spring of 1942 the gon- 
eral supply situation was greatly simplified 
by the decision to carry two grades of engine 
oil and one grade of gear of] under any one 
temperature area. 














Atthe start of the war there werewidely 
divergent recommendations in manufacturers 
maintenance manuals, also British and Amer- 
loan practise varied considerably in many 
instances, Por the purpose of more detailed 
discusston,lubricating ol problems are sub- 
divided into those required for engines and 
those required for gearing. 


ENGIKE OILS 














touse straight mineral 011 formost auto- 
motive engine: gent oils for some Die- 
sel engines and 
cooled engine 
U. S. to use oils with oxidation inhibitors 
for “engines with copper lead bearings in 
heavy duty service. One such type engine 

troduced into Canadian production with 
the adaption of the 0. M. C.-270 engine for 
certain Canadian manufactured vehicl 





a trend 











Two to three years pricr to the start 
of the war certain of the Automotivo Manu- 
had co-operated 
ine 011 combin= 
ing te, detergent qualities, of the Diesel 
s and the oxidation inhibiting qualities 
demanded for engines fitted with copper lead 
bearings. As the development of this of] w 
initiated to provide lubricaticn for enrinei 
in heavy duty service these olla were named 
"Heavy Duty", Oils of this type had to moot 
the engine tests of the Caterpillar Diesel 
for detergency and of the G. M. Di 
oxidation inhibiting and film stri 























Following the Washington meeting in May 
1942 a decision was made to standardize on 
Heavy Duty type oils to U.S. Ordnance Spec- 
ification 2-104 for the U.S., British апа 
Canadian Armies. This simplified the problem 
of supply tremendously although it was nei 
sary to carry two grades for any cne 

as follows:- 











son 


Winter 


S.A.E.10 for all liquid cooled engin 
3:А:6.30 for all air cooled engin 








Summer 


S.A.B.30 for all liquid cooled engines. 
S.A.E.50 for all air cooled engin 





The adoption of Heavy Duty oils was mado 
with little resistance but the following 
operational factors required investigation - 





Due to the detergent nature ofthe Heavy 
duty oils,specific and detailed instructions 
had to be issued to cover the change from 
straight mineral oils. Unless these instru- 
ctions were followed clo: 
encountered with plugged 
lowing the change to Heavy Duty oil 
reports were received of low oil p 
andof high o11 consumption on engines which 


















haa previously used straight mineral oil 





‘The change to Heavy Duty oils neces! 
tated a study of the 011 Pilters used, Clay 
type oil filters removed the additives in 
Heavy Duty oils and had to be replaced with 
other suitable types. Some chemically treat- 
ed filters partially neutralized the effect 
of the additives and had to be avoided, 


The question aro: to the suitability 
of Heavy oils for cold weather opera- 
tion, Cold Test trials conducted at Кари 
kasing in the early part of 1942 indica! 

at gasoline dilution of the of] was neces- 
ry to facilitate starting. Straight mi 
eral oils were used for these tests and some 
doubt was expressed as to whether HeavyDuty 
0118 would be deteriorated by repeated dil- 
ution. Tests carried out by the 011 compan= 
ies and at Shilo proved that dilutionhad no 
detrimental effect on Heavy Duty oils. The 
tests did revoal the fact,however,that of. 
ined from certain crudes would not re: 
ond to dilution unless pour point depre: 
nts were present. Specifications for 

10 and 50 grade Heavy Duty ofls were 
revised to include the requirement of a "Pour 
point of minus 40°F maximm" after dilution 
with 20 percent Precipitation Карева. 










































Difficulty was experienced with exce 
sive foaning,part!cularly with the S.A.E.50 
grade used in air cooled engines, which ro- 
sulted tn excessive οἱ} consumption and lack 
of proper lubrication. Specifications were 
revised to adds clause stipulating foaming 
limita. 












to the in the Heavy Duty oils 
shorting the plurs. These engines aro lu- 
bricated by adding the oil to the gasoline. 
Tho U.S. Army considered this difficulty 
sufficiently serious to specify straight min- 
eral ofl fr this purpose, However test work 
carried cut in Canada did not indicate the 
trouble to be sufficiently serious 
quire a change in issued 








REPERENCES 
Pile 731-16. 

Army Spectfiention 2-104B. 
D. Specifications 345,365 and 395. 
Section XVIII of Pert III Specification 
OA, 6S. 
Report E-282 Heavy Duty Eneine O!l and 
Filter Tests - Tex 
Report 5-495 Mineral and H. D. ola in 
Homelite Engines. 
PND, Report on Camp Shilo Cold Teste 
164 














SEAR OILS 


At the start of the war pear ofl recom- 
mendations presented a confused picture 
Manufacturer's recommendations varied con- 
siderably fcr similar components and in many 
Instances reconrended branded products. Th 
British Army carried a 10% rape send oil 
thoir standard gear lubricant but with the 
introduction of Canadian Manufactured veh- 
ieles with hypotd axles they had to add hy- 
poid oils, 

















Shortly after the start of the war a 
move was mado in Canada to get Canadian Manu- 
facturers to arreo on hypoid oila fors 
ing poars,transmissions, transfer c 
aifferentials. Theoripinally designed trers- 
fer case operated at such a high temperature 
that an aviation enrino quality ol) was need- 
ed for adequate lubrication. Revisions in 
design were introduced and eventuallya trens- 
fer case was produced which operated satlı 
fectorily on hyroid oils. 


























Hypoid olla were found unsatisfactory 
for controlled differentials and for some 
other components, such as final drives of 
Tanks,where high temperatures were frequent- 
ly experienced. For these units it was di 
termined that Н. D. oils of ti 
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FUELS, LUBRICANTS € HYDRAULIC FLUIDS (CONT'D) 


Reports were received that differently 
compounded hypold oils werenot miscible but 
an investigation carried out in Canada in- 
dica of the "approved" hypold 








Following the Washington meeting in May 
1942 it was agreed to standardize on Hypoid 
90 gear o!l for temperature areas above OOP 
and on Hypoid 80 gear ofl for temperature 
areas below OOF. 


Cold test work carried out at Kapuskas: 
ing in the early part of 1942 and at Camp 
Shilo in the winter of 1942-3 indicated that 
S.A.E.-BO gear oil was too heavy at tenpera- 
tures below minus 20°F unless it dflut- 
ed with kerosene or gasoline. Diluting the 
hypoid oil tends to weaken its hypoid load 
bearing qualities but no trouble was exper 
ienced in the test work due to th. 

















Pollowing the U.S. Атту trials at Camp 
Shilo, U.S.Ordnance developed a low temper- 
ature gear ofl which was tested the follow- 
ing winter on the Alaska Highway and proved 
adequate although some slight 1 

culties developed. Following the 
U.S, Ordnance issued Specification 2-1054 
to cover the three grades of hypotd of} 
S.A.E.-90,5.A.E.-80 and the new low temper 

ure ofl designated "75", 























Prior to the war commercial practise in 
the heavier vehicles was to spectfy S.A.E,- 
140 gear cil for summer use, With tha stan- 
dardfzation of S. A. Ξ.-50 for summer many 
complaints of leakage wero reported, T.S, 
Ordnance carried out extensive invest teat! oni 
and determined that 

011 (S.A.E.-140) 
temperature 

A.E. 90 
operating 
conclusion was m 
curred because of 






















The 
oc- 





For post war 
mended that an 
termine if a gear oil similar to U. 5. Army 
"75" could be adapted for 
Diffieulti. ling thii 
tempori be bothersome, vor, 
it is particularly difficult to change the 
oil in the steering gear and tf the lighter 
gear oil proved satisfactory itwould ensure 
that the vehicle would be 

use in all temperature areas. 


REFERENCES 


Pile 73-1-16. 
D.N.D. Specification 390 and 360. 
U.S. Army Specification 2-105A 





















Report E-416 Snownch!16, Ar 
$4 Mk I) Driving Member Gear Lubricant 
Trials, 

Specifieatton O. A. 65 Part III, Sec- 
tion XVIII. 

Specification O. A, 216. 


GREASES 


At the start of the war a similar co: 
dition existed with respect to creases as 
for gear olls,that fs manufacturer's rocom- 
mendations varied, considerably for 
applications. 








Following the Washington meeting men- 
tioned previously the British agroedto adapt 
the U. S. Army grease specifications 
carry in general supply the following gri 





(1) General Purpose #0 for chassis lubri- 
cation for low temperatures. 


(її) General Purpose #1 for chassis lubri- 
cation for normal temperatures. 


(111) General Purpose #2 for wheel bearing 
lubrication for normal temperatures. 


(1v) Heavy Duty Wheel Bearing grease #3 
for wheel bearing lubrication in tro- 
pic areas. 








44 for Water Pump lubrication 
where necessary. 





In addition to the above other groases 
wereto be carried in Ordnance Workshops for 
special lubrication. 





Cold Test trials conducted at Kepuskas- 
ing and Camp Shilo emphasized th 







at low 
temperatures the lubrication guns would not 
dispense #0 grease and subsequently it 
recommended that pear oils be used in the: 
conditions. There some indication also 
that #2 pre did not provide satisfactory 
1 bearing lubrication at low temperature 
and it was recommended that #0 pı je be ui 
conditions. This, not only to 
equate lubrication but also to 
fstance to movement at thi 















temperature 


Various other special problems of lu- 
brication were encountered, particularly at 
low temperatures in spectal components. For 
more detail on these problems the reporte 
listed under "References" wil! be helpful. 





REPERENCES 


Pile 73-1-16. 

Spec. O.A. 65 Part III, Section XVIII. 
Specification 0.4, 216. 

U.S.Army Specs, 2-106, 7, 8, 9 and 10. 
D.N:D. Specs. 604, 670, 671, 672, 673. 
Report on Kapuskasing Cold 

Report 















E-599,Trico 
E-275, Wheel Ni 





‚ Төк 
E-110,Lubricatton with Uni-Dun, 





HYDRAULIC FLUIDS 





Insofar as MT vehicles are concerned 
the Important {tem under this category is 
hat of Breke Pluids. Throughout the 
motor vehicle manufacturers supplied ti 
commercial fluids in their vente 
the case of special orders for 













In the early part of 1942 authoritie 
in U, K, reported that 4iffieulty was being 
experienced with Canadian vehicles due to 
the addition of W. D. Brake Fluids to the 
brake fluids shipped th vehicles from Canada 

At that time the problem was referred to the 
National Research Couneil for investigation, 
Mixtures of the various brake fluids were 
compounded but по detrimental results oc: 

curred. П.К. dvised of these findings 
and no further questions ware ralsedon this 
phase of the problem throughout the war. 

















Cold Test development work carried out 
inthe motor vehtele manufacturers cold rooms 
follewing the Kapuskasing Trials indicated 
that + ndard commercial brake fluids 
woro not entirely satisfactory at temper- 
atures below minus 20°F, Various fluids were 








for low temperatures specified 
the brakes mustbe serviced with a fluid 
having low temperature characteristics equiv: 
alent to D,N.D. 510. This fluid was adopted 
as tho standard brake fluid for year round 
uso by the Canadian Army. Some doubt 
expressed to whether it would be satis: 
factory at higher temperatures and to deter- 
mine this supplies of it 
vahteles under Tire Tests 
temperatures and severe 
Texas, These tests proved it 
for year round use. 



















Two other ite 
vestigation in connection with MT vehicles - 





(a) Fluid for mechanism of Hydreulie Dump 
Trucks. 


Commercial practise had been to 
specify a mineral ofl,more because of 
its cost than because of its overall 
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FUELS, LUBRICANTS & HYDRAULIC FLUIDS (CONT'D) 





fulness. When Dump Trucks were or- 
dered for Arctic use it was found that 
this commercial oil was unsuitable, 
Investigations in the Cold Room using 
brake fluids and various petroleum 
oils indicated that the seasonal en- 
gine oil was satisfactory. 


(b) Two types of fluids were required for 
the two types of shock absorbers, the 
vane and the piston types. 





Sock Absorber Manufacturers speci- 
fied special mineral oils and the 
Canadian and U.S. Armies carried oils 
in ordnance supply which corresponded 
fairly closely to the manufacturers! 
specifications. 


However in the U.K.the British and 
Canadian authorities considered that 
more, generally available materials 
could be used in combat areas with 
reasonable satisfaction. Por thi: 
son, they specified the use of bri 
fluid for pisi 
and seasonal engine oil for the 
type. In addition to the above General 
Motors recommended, as a result f Cold 
Room tests, that the standard piston 
shock absorber fluids be diluted 
with Stoddarts solvent for vehicl 
specially built for operation in mi 
40°F areas, 


















Other hydraulic problems were encount- 
ered on certain of the Armoured vehicles such 
as the fluid for the hydraulic traversing 
mechanism and for the recoil system of the 
guns. These were investigated at Camp Shilo 
and subsequently in Cold Room development 
work carried out by the U. S. and Canadian 
Armies. The ideal was to ‘have one fluid 
which would give satisfactory service for 
Mi temperature areas; This requirement vas 
approached by ofl - to Specification 3-GP-26, 


REFERENCES 


Specification 0.A. 216, 
D. N. D. Specification 510, U, S. Army 
2-111 ~"Pluid, Hydraulic Brake, 

D. N. D, 38 011 Mineral (Pi 
Shocks). 

D.N.D. 895 Fluid Shock Absorber Heavy 
(Vane Type Shocks). 

COPSC Specification 3-0P-26 011 for 
Hydraulie Mechanisms. 

N.R.C. Report C896-418 Miscibility of 
Brake Fluid! 

Y.R.C.Report MO-167 Viscosity Tests on 
Brake Pluidi 

Report E-14 




















Brake Pluids at Normoyle 





Report on Camp Shilo Cold Tests 
Report B-358 Hydraulic Fluid f. 
‘Trucks. 

Report on Eskimo Exerci 
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PAINTING 


Painting of Army Vehicles has d. 
from commercial practice particularly 
gard to the formula of the paint and the type 
of finish. 








In the initial stages the specifications 
for paint were based on those developed by 
the British War Office. Prom time to time 
modifications have been made to the specifi- 
cations to suit manufacturing conditions in 
Canada although the basic requirements laid 
down by the British War Office were retained. 
These basic requirements were - 


1. That the finish must be "matte" to de- 
crease the amount of reflection from the 
sun or lights which reduced the tendency 
to reveal the vehicle's location, 





2. That the finish must be gas decontamin- 
able and gas resistant. This require: 
ment was to prevent blistering of the 
paint of a vehicle which had been sub- 

cted to an enemy 
so that the ace could be cli 
from the gas itself otherwise it 
detrimental to personnel of the vehicle 
who might come in contact with it. 














3. Certain restrictions were laid down a 
tothe percentage of lead compounds par- 
ticularly for the paint used forthe in- 
terior of "closed type” Armoured Veh- 
icles. This to reduce the hai 
lead poisoning when, due to 1mpin 
— flake off 
and be absorbed by the occupants 











The paint applied by the Vehicle Manu- 
facturer considered the basic colour on 
top of which the Army would apply the camou- 
flage disruptive colour. Originally. alt 
vehicles going to the European 

war wero painted Khaki Green #3 and tho 
going to the Middle East wore painted Light- 
stone #61, both colours e in accordance 
with British Standards. Later Khaki Groen 
#3 was changed to Brown #2,and still later, 
af rived in England 
in strength, to the U.S. Olive Drab. 























Due to the pooling of vehicles,and the 
difficulty of determininginproduction their 
ultimate destination, it was decided later, 
to paint all vehicles the one colour in pro- 
duction and, where necessary,the Army would 
repaint with the colour required in any par- 
ticular theatre of war, 














At one stage tho British Ministry of 
Supply requested that all vehicles going to 
the Middle East be camouflaged. However, it 
proved impracticable to carry this out in 
production as proper camouflaging required 
a continuity of design and a variation from 
ehicle to vehicle to preventa "stereotyed" 
appearance, It was impossible for the manu- 
facturer to produce a continuity of design 
in production in many instances, the 
chassis and cal e not matched until ar- 
rival at destination. Specification 0,A.84, 
and certain camouflage patterns as referred 
to thereon,were developed before the decision 
to delete camouflage was made, 

















Rigid inspection of the paint after 
anufacturers! 


arrival at the Motor Vehicle 
Plants proved impracticabl 
cided to have inspection ci 
the paint shipped from the paint compa: 
1 Immediately after a batch of paint was 
manufactured it was "bonded" and held in 
bond while approval tests were conducted. 
tisfactory the paint 
pection Authorities 

















for shipment. 


Preparation ofthe surfaces to be paint- 
ed and the procedure followed in applying 
the paint was no problem to the large Motor 
Vehicle Manufacturers who had adequate faci- 
ities, and had followed good practices in 
commercial production. However, due to the 


tremendous demand for bodies and trailers 
а multitude of small body and trailer com 
panies were given large orders which taxed 
their facilities. In these instances, few 
ad adequate provision for preparing ths sur- 
faces for painting and poor facilities and 
little experience in doing e „proper job. 
Frequent revision of the specification wai 
found necessary to "tighten up" on the paint 
ing requirements so that the Inspec ting Offic: 
ers could force these smaller manufacturers 
to improve their processing and thereby en- 
sure a satisfactory paint job. 











Whon shipment of vehicles in quantity 
to tropic areas began, the problem of cor- 
rosion became a much more important factor. 
Liaison with U, $. Ordnance, who had had a 
wide experience in the tropic areas, indic- 
ated that thorough cleaning before painting 
wea the important factor in reducing corro- 
sion to a minimum, This information was sup- 
plemented by a thorough inv 
Paint Research Laboratory of National 
Council in which it was determined ti 
addition to thorough cleaning before 
ine, the application of a primer containing 

nimum quantity of zinc chromate 
sirable. Subsequently the paint specifica 




















ify the improved finish required for vehicle 
In order to meet 





ation in tropic 
the requirements of the 
tons Τε 
add to the 
ties, In certain cases capital assistance 
wns ziven the manufacturer for the addition- 
al equipment required, 










Very few complaints were received from 







Motor nufacturers, but numerous 
complaints were received on the finish pro- 
vided by body manufacturers, particularly 
over welded joints, 








Specifientton O. A. 76 was originally 
written tc cover the preparation for paint- 
ing, the painting procedure, the quality of 
the paint and the method of Inspection. It 

s found that this overall specification 





was too cumbersome and did not identify in- 
dividual product: 


tisfactori Por thi 
son 0. A, 75 rewritten 
and "Control" specification 
to specifications cov- 
ering individual products, Subsequently, the 
following individual specifications were 
developed: 












О.А. 141 - Priming Paint for Metal. 


O.A. 142 = Paint for Intermediate and 
Pinish Coa 





О.А. 143 - Sealers for Wood. 
Φ.Α. 144 - Priming Paint for Wood, 


О.А. 145 - Heat Resistant Paint for In- 
termediate and Pinish Coats 


О.А. 146 - Thinners for Paints. 
О.А. 147 - Heat Resistant Paints for 


Exterior, Intermediate and 
Pinish Coats, 


O.A. 264 - Priming Paint for Light Gauge 


Metal. 


Specifications O. A. 145 and O. A. 147 
were developed to cover paint for application 
to Armoured Vehicles where impingement of 
explosives might raise the temperature of 
the paint to the ignition point creating a 
fire hazard to the occupants of the vehicle, 








Specification O. A. 264 developed 
for application to the light gauge metal of 
type bod! where it w 

that corrosion would be more 
with heavier gauge motal,and for this reason 
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PAINTING (CONT'D) 


better protection against corrosion de 
301. 


ir- 











Details of the application of each in- 
dividual specification listed above will be 
found in Specification O. A. 76, 


Problems related to painting were in- 
vestigated by the Paint Research Laboratory 
ofthe National Research Council and {ts re 
presentative,acting on our behalf, would in 
turn discuss proposed changes with 
Advisory Technical Committ 
included Industry representatives and repr 
sentatives of the Inspection Board, 

















Changes in vehicle design or the intro- 
duction of new or substitute materials fre- 
quently required modifications to the Paint 
Procedure, or at least a certain amount of 
researoh to determine that the established 
procedure was satisfactory. 





items of this category 





Substitution of aluminum for steel in 
certain bodies. 


Substitution of American hardwoods for 
Canadian hardwoods, 


The use of thin plywood and masonite 
interior sheeting of house type bodie 








The application of paint over cadmium 
plate,terne plate and galvanized iron. 


REFERENC: 


Pile 73-1-21. 
Specification 0. A. 76, 

Specifications 0.4,141,2,3,4,5,6 and 7. 
Specification 0. A; 264. 
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Пенна 
SERVICE ENGINEERING 


EVELOPMENT ТЕЅТІМС. __ __ _ ао В 
SERVICE. ENGINEERING... sn ah 





DEVELOPMENT TESTING 


Testing is an integral 


tos 
vehicle designe 





At the beyinning of the wr there 
were no proving grounds in Canada und indoor 
testing facilities were strictly limited. 


There was a greet difference of 
opinion regarding what a vehicle should 
able to do. As the Canadian Arry h 
viously possessed more than a mere handful of 
vehicles designed for militery puryoses, it 
did e any background to form a basis 
for assessing vehicle performance. The nost 
common form of testing applied by the Аг 

that of riding the vehicle "hell for 
ther" across country. This had te wffect 
Of over-emphasizin: certain features an! ner= 
lecting others. 























As tine progressed testing was 











brought into more orderly procedur Both 
Ford and (General Motors selected tracts of 
for design proof testing 

development of design. The 








Proving Ground at Milford Midi. 
for a number of performance 
The a need, however for a common 
or yardstick within Canada by which 
plus all others, could be 
a d. Further, there were trials tole made 
in which” the central design control and the 
military requirement groups could collaborate. 
For this purpose a test site was selected 

the Montreal Road near Ottawi 















Development o this site contin- 
wed from the time of purchase until the end of 











hostilities, The proving pro- 
perty of the Department of l Defence and 
was developed to its present state by that De- 
partment but,as agreed upon at the time of its 








Origin, it was used also by D.'".& S. A report 
on the facilities of this proving ground is now 
under preparation by D.N.D. For interim re. 

by A.E.D.B. see "Testing Facilities & Methods 
used by Army Engineering Design Branch", Е.Б 
Report No. E631 and Report No. 250. 


















E z pepe Tes 

PER CENT Or cour 15 | 10 | 30 | vo | 50 | 60 

_ LENO OF OADE (Apex) |184 | 164 | 180" | 159΄ 148’| 183° 
e 
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The first overseas shipnents of 
vehicles were sent to the U.K. where they were 
delivered first to the Canadian Forces and 
later to British Forces, In order that these 
vehicles could be compared with their Pritish 
counterparts, they were subjected to tests on 
British proving grounds. In the main the per- 
formance was rated as being satisfactory but 
certain tests were applied to which the pilot 
models had not been subjected in Canada due to 
lack of facilities or a lack of knowledge of 
requirenent. As a result sone features were 
found which were below the standard at which 
the British aimed. Fortunately none of the 
points, which were criticized as a result of 
test, Were of an extremely vital nature; how- 
ever, they did show the necessity of creating, 





in Canada, test-yardsticks which were common 
with those employed by the Canadian and 
British Users in the П.К. 





ractical to incur 
wit from building a 
pilot and shipping it to England for test be- 
fore conmencing production. Neither was it 
wise to produce in volume and ship to England 
before any British-type testing had been done, 
The only solution was to test in Canada to 
British standards, This necessitated the con- 
struction of a number of special test cours. 
nnd other facilities, Obviously it would have 
een wasteful to build these at each of two or 
plants. he logical loci 
Governaent proving ground. 

















The design of U.S. proving 
purposely allowed to influence the 
development and quite rightly, but, as 
the Canadian-maie vehicles were. destined’ for 
ure with British Commonwealth troops, the de= 
tall test factiities were developed to compare 
wit hose set up in the U 














In addition to the provision of 
special facilities, the possession of the 
Proving Ground area permitted a large part of 
testing to take place off public highways. 
However, certain very коой rough hill courses 
in the Gatineau district were used extensively. 








A short history concerning the 
Government wartime testing organization is 
necessary here because it has value, as dack= 
ground, for the making of future pla 





The Montreal Road site had been 
obtained by the Vehicle Design Group while 
the latter was stall a part of D.I.D. then 
design was transferred to. D.M,& 5., the proc 
ving ground was retained by D.ü.D. the letter 
Department has since developed it into a very 
elaborate plant. 
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FEST 4 


/5 | 20 | 30 | 40 | 50 | 60 
184" | 184’ | 150' | 159°| 145’ 183° 
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GRADIENT NUMBER 


` PER CENT OF GRADE 


LENGTH OF GRADE (APPROX) 
SURFACE 











TEST GRADIENTS 
V. P.E. OTTAWA 











DEVELOPMENT TESTING (CONT'D) 




















VEHICLE 
TEST FACILITIES 
OTTAWA AREA 


ATIONS IN ELEVATIONS. 














DEVELOPMENT TESTING (CONT'D) 


It was plannedthat D,li.D. would 
test for D.1,45. under the latter's direction 
and that it would also make the necessary 

ceptance testsfron a nilitarystandpoint. It 
turned out, however, that D.N.D. had difficulty 
in finding’ the required staff and,at the sug- 
gestion of the M.G.0., the Army Engineering 
Design Branch set’ up a Test Wing, based on 
civilians, which as to use the D.N.D. Proving- 
Ground facilities. In the main, this worked 
out fairly well, ‘although there were several 
controversies between the two bodi 

















The main point of difference 
ioned by a difference of opinion as 
to which body should do certain tests. Design 
contended that 1t should not have to submit a 
vehicle for test by the User until it was 
ready to do so, based on whatever tests it 
chose to run itself, Certain officials, in 
D.N.D., contended that the tests should’ all 
bê handled by D.N.D., in spite of the arra 
ment mentioned! in' the immediately preceding 
paragraph. 











This controversy was finally 
settled. It was agreed that developnent 
essential part of vehicle di 

sign and developnent; that ultimately the 
User may subject the "vehicle to those t. 
which represent the service to which he pro- 
poses to subject it in the field, and which 
have been stated in his original requirement. 











As finally arranged the test- 
ing was being done to the general satisfa 
tion of the Designer and the User and connon- 
sense co-operation was employed to avoid 
overlapping or omissions, The best proof 
that the test work performed in Canada was 
efficient after facilities became avallable, 
may be had by studying the reports of subse- 
quent U.K, tests and noting the small nunber 
of criticisms. 














in the early days, prior to 
the development of the prorerly controlled 
tests at the Proving Ground, the vehicle 
contractors had been disturbed at times by 
the tests applied by Army personnel. Al- 
though service usage in theatres of war justi- 
fied much of this early Army testing, there 
were certain extremes which were subsequently 
shown to be more severe than necessary. These 
latter tended to throw design out of balance, 
by resulting in vehicles which were unduly 
heavy, thus stepping-np durability by sacri= 
fieing some other performance feature beyond 
a point which was essential. A great deal 
of time was spent by Government design por- 
sonnel in an effort to deternine the correct 
emphasis to be placed upon the test related 
to each feature of design so as to produce a 
properly balanced whole which would satis- 
factorily meet military needs, Studies of 
the methods employed in the U.K, and the 
U.S, were repeatedly made and very close com- 
parisons were made of test reports vs, reports 
from Users in theatres of war. 











It is believed that the tests 
which were applied at the D.V.D, Proving 
Ground in the last year or so were, in the 
main, agreed upon by the contractors as being 
practical simulations of field conditions. 








11122111111 


Several majortests ofa special 
nature took place outside the Proving Ground 


The chief of these were:- 





Cold Test Trials at Kapuskasing, Ontario - 
Bee Report Feb. 1942, 


Cold Test Trials at Camp Shilo, Manitoba = 
Bee Section 9 Report By D.N.D., 
"Cold Weather Tests Camp Shilo, 
Manitoba, 1942-43", 


Synthetic Pneumatic Tire Tests at Normoyle, 
Texas ~ E 


See Report E-552, May 1943 - 
ee Report 10552. ЕНД, 








Synthetic Rogie Tire Tests at Pnoenix, 
Arizona = 
See Report - 1944, 


adeproofing Tests at Conox, British Colum 
а - 
See Report ' = August 1945. 





The testing facilities of in- 
dustry and of, research organizations were 
largely utilized as will be noted in other 
Farts of this Design Development Record. The 
Ford equipment in Windsor and at Fort "Rouge 
was used to great advantage. Chrysler Labori 
tories in Detroit provided valuable data, Con- 
siderable vork was done in the cold rooms of 
the Olds “otor Works, Lansing. National Re 
search Council and the Bureau of Mines меге 
constantly handling A.E.D.R. projects. 














A number of special test in- 
stallations were made, in addition to those 
at the Proving Ground, chief of which we 
probably the Vehicle’ Cold Room and Chass: 
dymaroneter at the plant of General Motors, 
һата 





A busic chassis may be used in 
& multiplictty ofconbinations of body, chassis 
payload and equipment, It soon Беса 
ent to the design group that the d 
volving weights must be  availabl 
times; but it surprising how ya 
pretations of weight analysis may 
now confusing may becone the terms governing 
weights, - such as "payload", "curb 
Teqüipment", "personnel", οἷς, Even the 
method of weighing a vehicle can be varied. 


















Similar complications arose re- 
rarding dimensional neasurenents and nomen= 
clature. 


Because of these possibilitie: 
of confusion it was found, at times, that 

cords were confusing and also that infor 
ation on key items might be missing. Cons 
quently a decision vas made that no "Pilot 
Yodel Approval" would be formally issued un- 
til all such data had been recorded and for 
this purpose a series of forms was developed, 
These forms may look rather formidable but 
forthe benefit of the future military design, 
it should be recorded that they very defin 
itely did save time in the long run. A typi- 
cal example of the use of this form may be 
seen by referring to F.E. Report No, E547, 









In performing tests it is 
essential that the resulte of one test may be 
compared with the results of another test. 
This means that common yardsticks must be 
used and, further, that they must be used in 
sinilar ways. For this reason it is necessary 
to set up a complete and definite test pro- 
cedure; at the sane time permitting all ne- 
cesssry flexibility to suit any individual 
case. The forms Tor this purpose may be 
found in report "Sample Performance and Re- 
liability Data Chart to be used by Experimen- 
tal Engineering Section". 








DEVELOPMENT TESTING (CONT'D) 


Sand 


Level concrete 


Measured 14 mile, level 





Light cross country 
(Waterbound macadam) 





Suspension test 
(Rutted field) 


Ditches — — — mu 


Heavy cross country ____ 
(Loam clau, rock gravel) 


Medium cross country Ê 


Semi Alpine Course = 
Tank course 

(Rock outcropping) 
Special Courses = 
(HungryHill ; Belgian block etc) 
Mud. tank — —— —— 
Quarry 
Butt 
Steep Alpine course ⸗·— 
Workshops 


Concrete grades 
(up to 60%) 











Splash tank 


Mud course = 
Montreal-Ottawa Highway 





AERIAL VIEW 
VEHICLE PROVING ESTABLISHMENT 
OTTAWA 


WIDTH APPROX. 900 YDS. 
LENGTH APPROX. 2850 YDS. PAGE 31 


DEVELOPMENT TESTING (CONT'D) 
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DEVELOPMENT TESTING (CONT'D) 
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SERVICE ENGINEERING 


In addition to its strictly design de- 
velopment phases, Army Engineering Design Branch 
was from inception charged with the correlated 
responsibility of seeing that Users were pro- 
vided with the technical information necessa- 
ry for the efficient operation and mainten- 
ance of vehicles and equipments produced to its 
specifications. It was likewise charged with 
the complementary responsibility of maintain- 
ing the closest possible touch with user field 
experience so that this would be reflected as 
rapidly and as accurately as possible fn im- 
proved products. 


Full responsibility for this phase of the 
branch's function was lodged with a central- 
ized group of technically trained personnel 
drawn from industry and designated as "Service 
Engineering Section", 
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From & nucleus of three officers In 191, 
Service Engineering Section reached peak es- 
tablishment of twelve technical men in the 
early part of 1944. The organization as it 
existed at that time 1s shown in the above 
chart, 








х- 


Broadly speaking, the prime purpose of 
Service Engineering Section was that of pro- 
viding an effective operational link between 
the User Services on the one hand and the De- 
sign, Manufacturing and Supplier groups on the 
otner in respect of all matters pertaining to 
the operation and maintenance of vehicles and 
equipments in the field, The fulfilment of 
this purpose entailed the major functions 
described below. 


(1) LIAISON 





This function 1s illustrated graphically 
in the chart below. 
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Ihe basic function of liaison constituted 
the foundation upon which all other functions 
rested and was comprised, essentially, of the 
following phases:- 


(1) Establishing and maintaining a sat- 
isfactory relationship between User 
requirements and Supplier perform- 
ance. 


(11) Achtevingas great adegres of stan- 
dardization as possible between in- 
dividual User preferences in the 
matter of operational and mainten- 
ance literature, 


(111) Representing the User viewpoint with 
Design and Manufacturing groups, and 
vice versa. 


(iv) Acting as a general source of ref- 


erence for Users! Maintenance or- 
ganizations, 


(8) FIELD MODIFICATIONS 
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неко UNITS 





Under this heading 1s included one of 
Lhe most important functions of Sorvico En- 
gineering Section. Broadly, ii involved mak- 
ing available to users the modification kits 
and Installation instructions required to 
bring issued vehicles up to the standard of 
later improved design. This function is graph- 
ically illustrated in tho chart above, 





Where a modification was considered to 
be vital to the efficient performance of ox- 
isting equipment the function included so- 
called "automatic provision" of material un- 
der a procedure especially developed for the 
purpose. (For detail of this procedure see 
page 37 ). In all other instances, the 
avallability of kits was made known through 
the medium of Service Bulletins and users re- 
quisitioned the matertal through regular pro- 
curement channels. 
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(3) - SERVICE PUBLICATIO 





Centralized control and handling of op- 
erationaland maintenance publications repre- 
sented a good part of the total Service Engi- 
neering Job. These comprised the following:- 


A - Vehicle and Equipment Books 


(1) Driver's Handoooks and Maintenance Man- 
uals;-thebasic vehicle chassis and cab 
publications. 

(11) Trailer, Body and Equipment Manuals. 


B - Technical Bulletins and Lette 





(1) Vehicle manufacturers! Service Inf'orma- 
tion Bulletins;-supplementary to vehi- 
Cle books prepared by manufacturers. 





Vehicle Yanufacturers! Books 












[ein 





VXNERAL MOTORS PRODUCT 
Y μάννα] 


Manufacturers! Bulletins 


(11) 





.&S. Piela Application Letters;-the 
medium for transmitting to Users' H.G. 
groups the recommended application of 
items dealt with in manufacturers' bul- 
letins. 


(111) D.M.&S. Service Information Letters (one 
General and One Tank series) ;-supplemen- 
tary to vehicle and equipment manuals 
prepared by A.E.D.H., also to instruct 
on approved field modifications. 








Representative examples of the various 
types of Service Publications are illustrated 
and identified below, but no attempt has been 
made to show all of the many kinds of manua: 
À complete set of all manuels, bulletins and 
technical letters issued has been placed in 
permanent records. 








EROR X ok 





Manufacturer's Equipment Manuel 
8 nd 
D.M.&S. Pody and Equipment Manual 





D.M.&S. Technical Letters 
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SERVICE ENGINEERING (CONT'D) 


In the case of the Motor Vehicle Manu- 
facturers, who had their own facilities for 
the preparation of suitable publications,the 
Branch function was largely one of general 
control, supervision and editorial work. In 
the of practically all other vehicles, 
technical o equipment, etc., it 
involved the complete job from compilation to 
arranging for the printing. 











Although in the earlier stages, U. S. 
Manuals were producedto Canadian pattern orto 
a suitably modified commercial one, they were 
later supplied to U.S. Ordnance specification. 


The publications function in respect of 
Service Manuals is graphically illustrated 1n 
the accompanying chart. 


(4) - DEFECT REPORTS 


As a natural and necessary part of its 
function in representing the reactions and 
requirements of User Maintenance groups,Ser- 

from its incep- 








ing with de! ports on behalf of the Branch 
proper. It was later constituted the central 
handling point. for all vehicle and vehic 
equipment reports from all sources. In this 
wider role, Service Engineering Section re- 
presented Manufacturing and Inspection Branches 
as well as A.E.D. Branch. (See Automotive 
Production Branch and Army Engineering Design 
Branch Standard Procedure No. 34, issued 
11 June, 1942). 
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Originally, Service Engineering Section's 
responsibility in the foregoing regard was 
largely one of centralized handling,1.o. 
ing that each report was directed to the pro- 
per authority for action, transmitting the 
r back to the User and maintaining a re- 
of defects.As time went by,this Section 
was called upon to assume more and more the 
responsibility of direct analysis and inv 
tigation with Contractors, Design Sectio 

tc. All interested groups were, however. 
t fully informed in respect of both fie: 
reports and the answers to them, 











, 








The form used by A. E, D. Branch in the 
centralized handling of defect reports 1s 
shown inthe accompanying illustration. This 
18 a reproduction of V. D. В. Мо. 885 as it 
t to U Ἡ. Q. Groups for information 
and what 
sary, Check marks 
the form indicate additional distribution to 
interested Design, Production and Inspection 
groups. 








The latest procedure followed in 
handling of incoming defect reports 
briefly, as follows: 





(1) Upon receipt, each report was checked 
against existing records for duplication 
and entered in the records. 


(11) The data from each new report (or modi- 
fication of a previous one) was tran- 
scribed onto a numbered D.M. & 
Defect Report form and d 
proper source for investigation and Τι 
port ,copies being passed to other inter- 
ested Design, Production and Inspection 
groups for information. 









(111) The subject was then placed on follow-up 
until the investigation had been com- 
pleted. At this time the information 

entered on sufficient copies of the 

R. to permit distribution to all 
Users and alsoto all interested Design, 
Production and Inspection groups 








In this type of activity it is obvious 
that no set rules can be rigidly adhered to, 
and none were, Each report was analized and 
treated on its merits and in accordance with 
organizational considerations. In some in- 
stances the Design group involved was re- 
quested to initiate and follow the investi- 
gation; in others Inspection, or Production 
was designated. The only inflexible rule was 
that Service Engineering assumed the respons- 
ibility for obtaining an answer to each report 
for transmission to Users. 
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SERVICE ENGINEERING (CONT'D) 


SERVICE REPLACEMENTS 


As mentioned under the previous heading 
of "Field Modifications", a special instru- 
ment was used to procure materialof improved 
design for application in the field when it 
was considered important that prior-built 
equipment be brought up to latest standards. 







The Service Replacements procedur: 
originally developed to provide a mean: 
by the provision of replacement materia: 
under warranty could be demanded of the 
Motor Car Manufacturers in 
master contracts, and on an equiti 
consistent with the facts of each c 





























original procedure (Automotive Production 
Branch and Army Engineering Design Branch 
Standard Procedure No.33, effective March 7th 
1942) was, in fac under the subject 
title of "Warranty Replacements". Subsequent- 
ly, however, the same procedure was applied 
to the procurement of all field modification 
material, This broader application їз covered 
in Standard Procedure No. 330 dated April 
30th. 1945 for all vehicles except Tanks and 
S.P., Mounts on Tank Chassi.: The latter are 
covered in Standard Procedure No. 57, dated 
May 31st, 1945. 














In the early stages of use, when only 
warranty items were being dealt and User ex- 
perience with Canadian built vehicles was 
not extensive, the decision to procure and 
ship field replacement material rested largely 
with Design and Production Branches of D.M, & S., 
as determined from manufacturer's and local 
test experience. However, as user experience 
increased and related liaison organization 








was improved the decisions became more and 
more thos 

based on р: 
by Design and Manufacturing Branches 
"i ays done by direct contact where f. 














In effect, the Service Replacements 
ystem was one which permitted modification 
material to be procured and shipped to any 
destination without the need for any procure- 
ment demands by the consumers, This was found 
most beneficial, more particularly in the 
earlier stages of the war, in order to avoid 
damaging delays in the provision of urgently 
needed change-over material. 


In any systemof this kind,the financial 
arrangements are, obviously,of major import- 
ance. Although, theoretically, Service Engi- 
neering Section's responsibility ended with 
the development of the Specification for the 
change-over Kit, in practice it automatically 
became involved in both the financial author- 
ity for procurement and in the general hand- 
ling procedures, 











80 long as the master contracts were on 
a “cost plus" basis, the financial arrange- 
ents were simple and straightforward, In 
ffect,it was merely a matter of authorizing 
the manufacturer to supply material in addi- 
tion to that required for vehicle production 
and to charge it against current vehicle or- 
ders (see Standard Procedures Nos. 3 
334 However, with the introduction of 
"fixed price" contracts in April of 1943, 
this simple arrangement was no longer feas- 
ible and it became neces: to set up special 
"blanket" accounts against which the expense 

ducing and ling of replacement ma- 
terials could be charged (see later Standard 
Procedures Nos. 33B and 33C).- This later 
procedure necessitated the issue of covering 
Acceptances of Tender. 











The form illustrated opposite is a re- 
production of A.S.R. No. 59 as authorized 
the Director General of Automotive ἃ Τι 
Production Branch for s the manufac- 
turer it thus illustra’ the detail of 
compilation.- The complete procedure of 
handling was, briefly, 


(1) Upon definite indication that special 
replacement material would likely be 
needed, steps were taken to assess 
the siluation and to develop the d. 
tail of the kit required, 


(11) Representation was then made to the 
User or Users concerned and their con. 
currence in the provision established, 

















In some instances, of cours: 
r initiated the requirement. 
с however, provision of 
lacement material followed the 
e (by D.C.I.) of corrective or 
improved design for production. 









(111) Upon agreement with Users as to pro- 
vision, Service Engineering Section 
registered the tentative requirement 
with the supplier and prepared an 
A.S.R. to cover, except for pricing 
and allocation of expense. 





(1v) The A.S.R. was routed to Automotive 
and Tank Production Branch for pr: 
cing, allocation of cost, signature, 
distribution and follow-up on provi 
sion. 








As stated on the form proper,A.S.R, procure- 
ment called for preferred handling. 
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SERVICE ENGINEERING (CONT'D) 


ELD CONTACT 


There was very little direct contact 
en Service Engineering Section of arny 
ıginesring Design Branch and the ultimate 
iers. With the exception of occasional con- 
icts with Army Camps and Depots in Canada, 
»pendence for information on actual field 
»nditions and reactions rested elmont en- 
irely upon Users' Representatives in Canada 
sainly R.E.M.E. and R.C.E.M.E.), D.D.E.M. 








x © x x x 





HEAVY UTILITY TRUCK 


This H, U. Personnel 
Carrier selected here for 
study has met hard times, 
more particularly in r 
pect of the front end, It 
is nevertheless capable of 
additional usofullife ufter 
suitable repairs have been 
nude. The general sturdi- 
ness of tho body war ob- 
vious. 








The notes which ac- 
companied the photo drew 
particular attention to the 
following: 


(1) Luggage rack (added) 
(11) Condensetion tank 
(111) Jeep side lamps 





d M.O in the U.K., and Manufacture: 
Representatives in the various theatr 
Rare visits by A.E.D. Branch personnel to 
Operational theatres produced additional 
valuable information.- ^ The illustrations 
on this and the following page are typical 
photographic records of conditions viewed 
at firsthandon such a visit by the Director 
General and Assistant Director General to 
North Western Europe in the dyinz stages of 
that campaign. 





x x x x 


VEHICLE BACK LOADING POINT, 
THE NETHERLANDS ET 

This general view of 
e Back Loading Point gives 
some idea of the wide variety 
of conditions available in 
one spot for analytical 
study. 








All disabled vehicles 
in the area, from whatever 
cause, passed through this 
point for determination of 
subsequent action. A near- 
by R.E.M.E. mobile workshop 
performed the repairs on 
those vehicles which were 
not to be completely written 
off. 
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OUR 





TRU 





K15CNT. G.M. 








This armoured personnel 
carrier had received a di- 
rect hit on the port bow 
without any more serious 
injury to its driver and 
mate than shock. 


The condition of the 
left front fender gave clear 
indication of the more ser- 
10us damage which would have 
resulted without the armour. 
The driver and mate would 
almost certainly have been 
killed. 


The particular field contact during which 
the conditions depicted in the foregoing 111- 
ustrations were viewed included visits to two 
Back Loading Points, ons at Enschede contain 
ing 4000 Vehicles and one at Arnhem containing 
3000. This offered what was perhaps # unique 
opportunity to make a mass study of bodies, 
chassis and Vehicle components generally after 
actual battle experience. All common Vehicle 
types were represented and all conceivable 
varieties of casualty. 











As a matter of interest and record, it 
was stated that over fifty percent of all veh- 








e subject of study 
in this instance was à stan- 
dard tyne steel body which 
had «bsorbed a heavy col- 
liston Impact. The local- 
ized damage was, of course, 
severe but the construction 
once again demonstrated its 
basie ruggedness, 





The caption which ac- 
companied this photograph 
as received said 








"We still maintain the body 
outlaste the chassis", 





1cle casualties resulted from accidents, chief- 
ly collision. The use of right hand drive was 

med by responsible Cansdian Army personnel 
for this high incidence of accident casualties, 
which compared with some twenty percent caused 
by onemy action. 








The very great amount of valuable inform- 

ation gained from the few direct field con- 

cts undertaken by 4.E.D.B. personnel made 

1 more than obvious that regularly scheduled 

field contacts wouldhave been of inestimable 

value to the Branch in fulfilling both its 
n and Service Engineering functions. 
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SERVICE ENGINEERING (CONTD) 


NOTES IN RETROSPECT 


As the heading impli hereunder are 
registered retrospective notes, comments and 
appraisals covering a variety of subjects 
both directly and indirectly connected with 
the functionsof Service Engineering Section. 
Recommendations for guidance in the establish- 
ment and operation of any equivalent future 
organizationare included, but only by infer- 
ence from actual experience. 


EARLY PLANNING 


In the early bustle of re-organizing 
Canadian motor vehicle manufacturers into & 
great supplyhouse of military type vehicles, 
the less obvious but equally important re- 
quirement of maintenance in all its phases 
was subordinated to the more pressing mat- 
ters of procurement. Some of the require- 

ts which became fully apparent only after 
delivery of the vehicles to the ultimate Use: 
re thus neglected in the basic structure 
and it necessary to catch up later wher- 
ever possible, or to compromise where this 
not completely feasible. 





























When in the late Fall of 1940 a Service 
Engineering Section was being organized, even 
those well vi yd in the requirements failed 
to visualize the full scope of such an activ- 
ity in the somewhat new field of military 
organization. Also, as too frequently occurs, 
the original personnel became so involved in 
the matter of immediate requirements that 
early overall planning suffered as a conse- 
quence. 








Some of the points referred to in the 
two foregoing paragraphs are discussed briefly 
under their individual ings b along 
with other subjects which have b. dered 
to deserve special comment in retrospect. 








AFEILIATION AND STATUS 


When Design was being transferred from 
Dept. of National Defence to Dept. of Munitions 
& Supply in June of 1941, there was some ques- 
tion to whether the Service Engineering 
group should remain with Design or be attached 
to Production. It was finally agreed that the 
Service Engineering function was a proper ad 
junct of Design as a complementary and 














Bary technical service to User Maint 
Groups generally. 


to time during the en- 

псу оп the part 
personnel to qu 
Engineering Section 
in relation to Dept. of National Defence Main- 
tenance groups. In February of 1944 a joint 
statement by responsible officials was made 
in respect of Vehicle Sections, Directorate 
of Mechanical Maintenance, D.N.D. and Service 
Engineering Section, Army Engineering Design 
Branch, D.M.&S. a8 apart of a more extensivi 
inquiry into the relationship of functions and 
organization of the two Branches involved. - 
Following an outline of the respective func- 
tions of the two Sections, the following 
statements appeared: 




















x As will be seen from the above out- 
line of functions, there is a clear-cut 
division of responsibilities. There is 
no occasion for any duplication or over- 
lapping of functions, nor does any exist. 


There is obviously a need for very 
close collaboration between the two groups 
which, upon occasions, requires that per 








jonnel from each group be engaged upon the 
same project. This is, however, a matt 
of pooled effort which rightly exists b 
tween any inter-related groups. 











As a matter of later record on this sub- 
ject as related to post-war function, attention 
is also drawn to minutes of a meeting held 
September 20th, 1945 at A.E.D. Branch, D.M.&S. 
with D.M.E. representatives, M.G.0. Branch for 
the purpose of discussing the relationship of 
D.M.E., Vehicle Design Group and Industry in 
regard to field service, complaints and de- 
fects of army vel 








USER CONTACTS 


In asmuch as liaison, with and on behalf 
of Users, constituted the heart of Service En- 
gineering Section's operation, User contact 
was one of its most important single functions 
It was also its most varied one and, in many 
respects, the most difficult Brief notes 
onthe contacts with different Users are given 
below 

















Canadian Army 


With minor exceptions there were two 
separate and distinct contacts with the Cana- 
dian Army. All dealings with Home Forcı 
were through Vehicle Sections of D.M. 
(earlier D. of M.M. and C.O.M.E.) at N.D.H.Q. 
Practically all dealings with the Canadian 
Army Overseas were through D.D.E.M. (earlier 
T.A.(M) ) at C.M.H.Q. ‘This dual handling 
developed out of the fact that the first 
objective was to get Canadian 
the hands of the C.A.0. 
development of an "on the spot' 
the control of standards of maintenance and 
modifications a natural sequel and, ex- 
cept for certain internal ramifications, this 
control continued throughout the war. 




















of the two 
branches of the Canadian Army practical 
individual Users worked quite satisfactorily 
most of the time. There were, however, suf- 
ficient occasions when advantage would have 
accrued from decisions on behalf of C.A.0. 

ing available from N.D.H.Q. to make this 

г distinctly advantageous, provided it 
were feasible from tho standpoint of military 
organization. 











British Army 


The first direct contact with a British 
representative was with the Technical Advisor 
to theBritish Purchasing Mission, a Ministry 
of Supply (TT2) official, This contact con- 
tinued throughout the war as supplementary to 
the basic design and provision liaison. 


When in October. of 1942 the R.E.M.E. Corps 
s formed as eparate Branch within the 
isting British Army Staff organization in 
hington, a query arose as to the respective 
authority of the Ministry of Supply and the 
War Office inthe matter of decisions on pro- 
posed field modifications. B.A.S. (R.E.M.E.) 
claimed full responsibility but, upon reference 
to the highest U.K. authorities, Ministry of 
Supply upheld in the case of "B" vehicles 
at least. 














Since all other matters related to Veh- 
icle Maintenance in the field came under the 
jurisdiction of British Army Staff and con- 
tact with R.E.M.E. personnel in Ottawa was 
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continuous, the handling of modifications 
through a separate and generally less acce. 
ible channel didnot prove sufficiently prac- 
tical. As the result of this, the following 
operational agreement was reached at a meet- 
ing held at D. 








" It was agreed that D.M.&S. would 
reference in all cases to D.A.D. 
B.A.S., Ottawa, who will be responsible 
for obtaining a decision in respect of 
all theatr: including the U.K. Where 
there exists any doubt as to U.K. 
quirements an agreed cable (Ascow seri 
is to be despatched, 














Officially, this left the T.T.2 North American 
representative as the supreme authority but. 
by his concurrence in the agreement, it pe 
mitted action on the bi that B.A.S. and 
A.E.D.B., when in conference, were acting on 
his behalf. 









Clear-cut and generally recognized author 
ity of a qualified representative located in 
Ottawa would hav tremendous amount of 
uncertainty, confusion and delay, (See memor- 
andum dated April 13th 1944, Pile 73-14 on 
"Procedure on Modifications to Canadian Veh- 
icles"; also cable VATEL 4873 dated 24-10-43). 





tri ri 


Considering the large quantities of Cana- 
dian vehicles which went to India and Australia 
particularly, there was far too little contact 
with these Users onmatters concerning Service 
Engineering functions. Such infrequent con- 
tacts did take place with technical person- 
the respective Supply Missions merely 
tended to emphasize the need for closer li 
on.- There was no direct contact with repre 
sentatives of any other Expire country. 

















After theybecame fully organized on this 
continent, R.E.M.E. Corps of British army 
Staff acted to a considerable degr 
half of other Empire Countr: 
icularly India and Australia, in respect of 
defect reports. There was, therefore, a d 
gree of continuous contact by proxy; 
serious defects were generally registered 
direct through the respective Missions. 














ti 





ALL 





Counter: 





In the later years of the War, effective 
direct contact on Service literature, d 
feots, field modifications, etc., was estab- 
lished with the office of the Commercial 
Attache of the Russian Legation in Otta 
Previously, liaison was blished through 
Wer Supplies Limit. Washington 1n regard 
only to Service literature for vehicles going 
to Russia. 











There was only minor amount of direct 
contact with the Chinese Supply Mission in 








л x x x x 
FIELD MODIFICATIONS 


There 1s little question but that, in 
general, the provision of change-over mater- 
for field application was overdone. This 
largely amatter of "playing safe" in the 
absence (more particularly, of course, in the 
earlier days) of an accurate requirement 
picture from the scene(s) of action.- At the 
same ti it is equally positive that, in 
certain instances, needed modification m 
ial was notmade available as promptly as was 
required. The balance 1s rather fine, 
fect systembeing one capable of the fast- 
t action, but carefully controlled at the 
initiation end to prevent over-application. 























Although the A.S.R. and T.S.R. systems, 
discussed previously, were designed as means 
of prompt procurement of modification mater- 
ial, they were not as effective in practice 
as is required. Normal procedure called for 
vehicle production and related spares to take 
precedence over modification material, and 
this was not easily altered to meet emergen- 
cies. Also, the apparent lack of adequate 
status with the Motor Car Companies was a 
cause of delay upon occasions 








In retrospect it would appear essential 
that facilit: for emergent provision of 
modification material be made an integral 
part of basic contracts and that authority 
to supply be established on the same basis 
as authority for design changes (D.C.I.'s or 
equivalent).- As a matter of interest in 
this general regard, ri nce 1s made to the 
article "Field Modifications" by Lt. Col. H.0. 
Math of U.S. Ordnance Dept. in Vol. 51, 
No.8 of the S.A.E. Joumal for August, 1943. 




















BASIC VEHICLE DATA 


Too little thought was given in early 
Planning to the matter of vehicle identifi- 
cation and records so vital to maintenance. 
Standardization in respect of model identifi- 
serial numi series by 

change point records, 
eto., wouldhave saved much difficulty later. 








WARRANTY 


An attempt wasmade at the start to carry 
the equivalent of standard commercial warranty 
practice into military procedure. This was 
not successful and, although the occasional 
engine, etc., was dealt with in this way in 
Canada throughout the war, the system was not 
much used.- Experience proved that, by and 
large, warranty was best 



















d. A suitable 
warranty clause was retained inbasic contracts 
as a protection against defective equipment. 






As the war progr 
the British for th. specialists in 
the maintenance of Canadian vehicles. Arrange- 
ments were therefore made with Ministry of 
Supply to send direct Representatives from 
each manufacturer to the various theatres, 
where they worked in conjunction with Army 
nance Organization: The integration 
of these commercial civilians into Army organ- 
ization entailed certain early difficulties, 
and considerable discussion arose from time 
to time as to the best handling of this gen- 
erally approved activity. The conclusions 
reached by A.E.D.B. correspond entially 
in CFRS Report No.66 refer- 
























plemented by regular survey visits by A.E.D.B. 


personnel. 
FIELD COMMENT 


The latest comments by ultimate U: 
items dealt with by Service Engineering 
tion are contained in I Canadian Field 
arch Section Report No.66 - R.C.E.M.E. 
No.2, "Report on Wheeled 'A' and 'B! 












Seri. 
Vehicles" under date of 12 August 1945, to 





which reference 1s directed.- 
page 36 а 87 to 98 inclusive give answers 
to quer: ed by Service Engin 

tion on the following sub jects: 
LITERATURE; VEHICLE MAINTENANCE; FIELD MODI- 
FICATIONS; TECHNICAL REPRESENTATIVI 


Starting on 








PAGE 4l 


VEHICLES IN ACTIVE THEATRES 





CAM.P. 3 Топ 4 х 4 0.5. - N.H, Europe Folding Boat Equipment Lorry - Holland 








P. S Ton 4 x 4 S.P. Bofors = 
United Kingdom 





С.М.Р. Convoy Crossing Rhine, Germany 
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Universal Carrier - France 





C.M.P. 3 Ton 4 x 4 G.S. - N.W. Europe 





C.M.P. 3 Ton 4 x 4 G.S. - Belgium 





CoMoP. Convoy Crossing Rhine, Germany 





С.М.Р. 15 Cwt. G.S. - France 





Folding Boat Equipment Lorry - Holland 


US 


Y — 





CoMeP. Heavy Utility - Italy 


— 


πα 
oA 


CoM.P. 3 Ton 4 x 4 S.P. Bofors - 
United Kingdom 





VEHICLES IN ACTIVE THEATRES (CON'T) 





Unita of Can. Armoured Div. - Germany 





Signals Line Construction Lorry = Belgium 


„ Earth Auger ~ Belgium 
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15 Cwt. Armoured Truck - France 





Reconnaissance Car (Otter) - Germany 





Units of Can. Armoured Div. - Germany 





Signals Line Construction Lorry = Belgium 





L.A,A.T. - Frence 


C.M. P. 





15 Cwt. Armoured Truck - N.W. Europe 


NS SE Ὃν 


C.M.P., Р.А. То - North Africa 








C.M.Po Earth Auger - Belgium 


MISCELLANEOUS 
PROJECTS 


SNOW TRAVERSING AIDS... 
COMOX TORPEDO______ " 
WHEELS WITHOUT RESILIENT . RUBBER _ 
LIGHTERS 
FLAME THROWERS - 
SMOKE EMITTERS _ 
INSULATED FOOD CONTAINER 
SLEEPING BAG_________ 
Ss. P. GUN MOUNTS... 
ARTILLERY TARGET TOWING WINCH 
ARMOURED TRAIN 


















MISCELLANEOUS PROJECTS 


As already stated this record 1s broken down into a number of volumes. Subsequent volumes 
to number I are classed into vehioles of different function. However there were a large number 


of projects for which Army Engineering Design 
varied character that for reference purposes 


recorded below. 


A. Snow Traversing Aids for Wheeled Vehicle 








Considerable experimentation was made on 
auxiliary type equipment for wheeled vehicles, 
which would assist them in traversing areas of 
relatively deep snow. This equipment was not 
of the traction type such as chains. 


Three items were investigated (a) Pusher 
Bar, (b) Snow Blade, (c) Snow Blade 'V' type. 


(a) The pusher bar consisted of a 12'-0" steel 
tubular member with a suitable lunette 
on.one end and a universal joint and 
attaching flange at the other. It was 
found to be of considerable help in break- 
ing trail in deep snow, and was placed 
between two vehicles as adrawor pusher 
bar, being fast to the towing hook of the 
front vehicle and to the bumper of the 
rear vehicle. Details are recorded on 
D.M.&S. plan S-1-CSK. 








(b) C.M.P. 4x4 - 3 ton vehicles when fitted 
with tire chains were quite successful in 
moving cross country at a limited speed 
through snow up to a depth of 18 inches. 
Beyond this depth the vehicles tended to 





assumed responsibility and which were of such 
a short resume of the more important items is 


bogg down due to clearances. It was felt 
that some means of dissipating snow of 
from 6 to 12 inches above this depth might 
prove useful in some operations. 


À Snow Bladewas developed for appli ca- 
tion to the front bumper of 3 ton veh- 
icles. It was designed for one operating 
position vertically but was made to adjust 
to two positions laterally. Details are 
recorded on D.M.&S. Schedule S-30-CSK. 








(c) A light 'V' type manually operated snow 
deflector was developed having a width of 
ploughof 7'-6". It was adjustable to two 
positions vertically and records of de- 
tails are shown on D.M.&S. Schedule S-80- 
сзк. 


While none of the above oquipment reached 
production, details were forwarded to U.K. for 
their information along with the report on 
tests carried out in Canada. Correspondence 
on this is recorded in D.K.kS. File 73-V-16, 
апа Е.Е. Report Snow Traversing Trials Ottawa, 
1942-43. 
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COMOX TORPEDO 


National Research Council and the Army 
Technical Development Board of Dept. of National 
Defence co-operated in1943 in the production 
of pilot smoke laying craft. Early in 1944, 
Army Engineering Design Branch was approached 
to examine the records of these pilots and to 
pr e suitabl pecification: 
facturing could proceed. 





This machine consisted of s light expend- 
able marine craft powered by an internal com- 


WHEELS WITHOUT RESILIENT RUBBER 





At one stage of the war, due to the fore- 
t shortage of rubber, much time and effort 
expended on investigating the available 
designs of wheels considered as possible appli- 
cations for M.T. vehicles. This investigation 
included the piloting of metallic wheels with 
hardwood tires, and all metal wheels for Bofors 
Gun Mount. 








LIGHTERS 


bustion engine, fitted for automatic steering 
and with fusing arrangement to ignite a smoke 
cartridge at a predetermined time. It was a 
high speed craft fitted with hydro fails and 
presented a relatively small target. There 
was no crew required to ride in the craft. 





The reader is referred to D.M.&S. File 
No. 73-C-26 for further details and to the 
rch Council where plans are re- 








run in limited quantity and 
sults were observed for 

s of vehicles the production of 
such wheels was never reached as synthetic 
rubber gradually became available in quantity. 
Further information is recorded inD.M.&S. file 
No. 75-W-4 and E.E. Report No. 22. 











Department of National Defence and sub- 
sequently the Ministry of War Transport re- 
quired a number of Beach landing craft which 
could be readily knocked down and reassembled 
in various operational areas. The de ign and 
fabrication of the hull was handled by other 
agencies while the power plants and allied com- 
ponents were the responsibility of Army En- 
gineering Design Branch. 








These craft were barge type and usually 
were fitted with two power plants, each with 
its own propeller. Much effort was required 
to produce designs suitable for Canadian manu- 
facture as dependence on availability of U.S. 
componen not safe, 





Subsequently three designs of power plant 
were developed:- 





1. That incorporating a Canadian Chrysl: 
Automotive Engine with a Buchanan 
verse gear and Simpler reduction Gear. 


2. U.S. Chrysler Crown Marine Engine with 
Chrysler reduction gear and reversing 
mechanism. 





3. A U.S. Gray Marine Engine. 


The information in this regard 1s recorded 
in D.M.&S. File No. 73-1-109 and E.E. Report 
E 59. 











FLAME THHOWERS 





In co-operation with the Directorate of 
Chemical Warfare and Smoke of the Department 
of National Defence various developments were 
undertsken by Army Engineering Desizn Branch. 
Some reached production while others were 
pilot developments only. 


The Ronson Lighter was a type developed 
from a British Pattern, using liquid fuel. 
This pattern was produced in some quantity, 
and for further data the reader is referred 
to D.M.&S. File 73-3-75 and to Specification 
О.А. 120. The plans are оп file with Army 
Engineering Design Branch - Contractor Stewart 
Warner Alemite Corporation, Belleville. 


SMOKE EMITTERS 


On the Universal Carrier a development 
took place to provide asmoke emitter. Pilots 
were produced but no production quantities were 


A Barracuda Lighter was piloted from 
basic British designs, by Stewart Warner Co. 
but no production ofder was fulfilled. Data 
is recorded on D.M.&S, File 141-18. 


A further type lighter, Rattlesnake, => 
pilotted. This lighter was designed to 
Gell type fuel. Production was not —— 
but data is filed under D.M.&S. File 141-20. 
Two contractors Otis Fensom and Stewart Warner 
were consulted in this development. Plans of 
Rattlesnake Lighter are in D.M.&S. file 








built. It consisted of discharging suitable 
fuel into the exhaust system of the vehicle. 
Data is recorded in D.M.&S. file 73-1-103. 





RONSON LIGHTER ON UNIVERSAL CARRIER 





BARACUDA 





INSULAT 





FOOD CONTAINER - HALF GALLON 


The British Army used an insulated Tea 
Can of one gallon capacity. Using this as a 
basis a development was started on a more 
efficient, less capacity, and large mouth 
type container suitable for either. liquid or 
solid food. The provision of Snow Tra’ sing 
vehicles laid further stress on the necessity 
for such. 





MUMMY TYPE SLEEPING BAG 





The requirement for a light efficient 
sleeping bag became apparent with the provision 
of Snow Traversing Vehicles. A mummy type bag 
was developed to specification 0.A. 248 and 


After some research and development Food 
Containers were furnished to the production 
Armoured Mark I Snowmobile. Test results are 
indicated in National Research Council report 
P.H.C.-275; and further correspondence is filed 
in D.M.&S. File 7$-V-16. 


produced by Holdens Ltd. A Report on tests of 
this bag is recorded in A.E.D.B. Report E-380 
and E.E. Report 349. 








S.P. GUN MOUNTS 


Several projects reached pilot stage which the armoured car chassis. 
were never placed into production for various 
reasons. A 2 pdr. installation was also made on 


the Scout Car. 
A 6 pdr. installation was developed for 


2 PDR ON SCOUT CAR 





ARTILLERY TARGET TOWING WINCH 





At the request of the Directorate of 
Artillery, Army Engineering Design Branch 
undertook the design of a winch, tobe installed 
in a type VI R.C.A.F. Range Boat and to be used 
for winding-in and paying-out of a Coastal 
Artillery Target known as the C No. 2 Yk.I. 


The specification for this winch 13 аз 
follows: 


1. To have a maximum line speed of 880 ft./ 
minute, with a line pull of 600 lbs. 

2. Winch drum to be capable of holding 3000 
ft. of 1/8 inch diameter steel cable. 


Due to space limitations inthe boat, it 
was found necessary to install the winch in 
the passageway be en the two boat engines. 
This imposed a se e spece limitat'on as the 
width of the passageway is 18 ins. It was 
decided therefore to place the clutch inside 
the winch drum. A machine tool type of clutch 
was used. This made for compactness and the 
total width of the winch didnot exceed 18 ins. 








Seversl parts, including the winch drum, 
cover plates and bearing retainers were made 
of cast зв 
The main bearing journals are equipped with 
roller bearings and the winch drum with Timken 





ARMOURED TRAIN 





Late in the first quarter of 1942 the need 
for an Armoured Train by D.N.D. was made known 
to Army Engineering Design Branch and work 
started immediately on an 8 unit train com- 
posed of a 


I; Units land8. Steel Gondola cars, each 
equippe one 75 mm. Ordnance piece, 
ammunition stowage, searchlight and Diesel 
generator including stowage of spares for 
each item. 


2. Units 2 and 7. Steel Gondola cars, each 
equipped with two 40 mm. Bofors anti- 
aircraft weapons, ammunition racks anà gun 
spares. 


roller type bear!n, 


All small, exposed parts 
teel or are cadmium pla- 





are made of stainle 
ted. 





The winch is controlled by a single lever, 
located on an extension of the base channel 
section. There are three positions of this 
lever, brake, neutral and engaged. 





The engine chosenwas a Wisconsin, Model 
VE-4, 4 Cylind air cooled, gasoline unit. 
Drive from the 4:1 reduction gear on the engine 
1s by 4, "3" section V belts. The engine is 
equipped witha locking type of hand throttle 
and a tachometer, 








To insure even paying-on of the cable to 
the drum, a tensioner device was fitted to the 
EI post on the boat. This device con- 
sists of a series of 5 small diameter {3 ins.) 
ball bearing pulleys, with offset centres. The 
cable is threaded through the pulleys, which 
then impart tension to the cable. 








Two of these units were made. As far 
possible commercial units were used but prac- 
tically all part. culiar to this design were 
fabricatec by R.C.S.M.E. Workshops in Ottawa. 
The redder is referred to D.M.S. File 73-w-16 
and D.M.S. Drawing Schedule 320900. 





3. Units 3 and 6. Steel Box cars, each equip- 
ped w Infantry Detachment rifle racks, 
stowage for 2 inch and 3 inch mortars, 
Boys anti-tank rifles, and ammunition 
racks, cooled watertanks with main res- 
ervoir supply, toilets, and aerial obser- 
vation posts. 


4. Unit 4. Steel Box car equipped with com- 
missary for 200 personnel, wireless room, 
medical operating room and an office for 
the railway conductor and Officer Command- 
ing the train. 


5. Unit 5. . Motive Power. An oil burning 
ocomotive the cab portion covered 





2 PDR ON SCOUT CAR 


with armour plate was used as a temporary 
unit while a Diesel electric locomotive 
was being fitted out. This Diesel elec- 
tric locomotive developed by applying 
an Electro-Motive 16 cylinder engine to 
a Beardmore chassis. The chassis was res- 
urrected from the scrap dock and now rep- 
resents a modern locomotive. 





All vulnerable train running gear such 
r brake equipment, journal boxes and draw- 
bars were protected by armour plate. The sides 
of all Gondola cars had 30 ins. of armoured 
protection in addition to approximately 75% 
end protection. The Box cars were armoured to 
a depth of 6 ft. 1-3/4 ins. above the floor 
level on both sides and ends. The Diesel 
electric locomotive was fully armoured. 





A two way telephone system was installed 
which permitted conversation between any of 
the units. 


Machine guns were stowed in each train 
unit with ammunition and spare parts. 


Safety chains were used to prevent cars 
being uncoupled by unauthorized use of draw- 
bar operating handles and two-way hinged arm- 
our plat used as protection for railway 
operating r between the cars. 








The work was performed by C.N.R. in their 

shops at Transcona, Manitoba. Delivery of the 

units were, seven in July 1942, one in August 

1942 and the diesel locomotive in 1943. Data 
is recorded in D.M.&S. File 73-3-75. 








TRAIN LESS UNITS 4 AND 5 





LOCOMOTIVE, ARMOURED 








GONDOLA WITH PROTECTED JOURNAL BOXES 





PROTECTED DRAWBAR 


GONDOLA INTERIOR STOWAGE: 








OBSERVER AT ANTI AIRCRAFT DEFENCE POST| 
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1. SPECIFICATIONS 
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Е РЕБ БЗ В ОБББ Р 52 Be as es 


Specifications issued by the Army Еп- 
Design Branch covered Vehicles and 

ipment,they all carried the pre- 
and comprised the following:- 


Description 
Motor Cycles (Norton). 


MI. Vehicles - Bodies, 
General 





Obsolete 
OA 33 and 86 


















Standard Comercial Obsolete 
2 Ton Truck, 
ME, Vehicles Painting Obsolete 
and see OA 76 
Arctic: See OA 115 
os ο 
Obsolete 
eel 1/8 тоа 4х2 - 
1 
4x4 P.A.T. Chassis Obsolete 
only L.W.T. see OA 65 
4х4 - . Load Obsolete 
Carrier Chassis, Cab. see OA 65 
4x4 - 3 Ton Load Car- Obsolete 
rier Chassis. see OA 65 
Leyland Tractors, con- Obsolete 
version of. 

Anti Aircraft and Med- Obsolete 
ium Artillery Tractor. seo OA 63 
Cars, Staff, Light, Obsolete 
see OA 72 

se de Wagon R.H.D. 
ion Wagon R Obsolete 

British type. 

Military Transport Obsolete 





stores to =) Body 
—— Lorry 


Soarch]. 
= mounting on 2 
Wheel Trailer. 
Winch, 


Ropes, towing. 
Tire Chains 





Portable Battery 
Charging Plant. 
Cartons 





Obsolete 
Obsolete 
Obsolete 


Obsol. 
OA 140 











Obsolete 
Obsolete 
Obsole' 





© 


Crane, 

Motor Cycle, Solo and 
continuation 74-cc. 

Garden Lloyd Ford 
— 





Obsolete 
0A 66 


solete 
OA 66 


Motor Cycles Service 
type. 

Winch, Commercial for 
Winch and Derrick 








1-1/2 ton - 134" W.B. 


2 
333 


38 288 228 8 92 $2 8 3 3 8 82 8 SP 


101 











eripti. Remarks 

Standard Commercial Obsolete 

1-1/2 ton - 158" 

Standard Obsolete 

3 ton - 158" W.B. 

Blackout Equi; Obsolete 

D.N.D. Vehicle 

— T nes Obsolete 
Obsolete 


Boy, 10 τες Winch and 





Poles,Derrick for 10 ft, 
Winch & Derriok Bodies. 
inch. 





Obsolete 





Specification, 
Motorcycles. 
Blackout (Motorcycles). 
n жр, Pe and 
pment for 3 Ton. 
Conventional 3 Ton - 
5.8. Special Body. 


Passenger Bus (28-30- 
Passengers). 
Station Wagon L.H.D. 
Cars, Light L.H.D. 
Truck,Panel Type 1/2 ton 
” 

Office Body 50 Стб. 
Boxing and Packing 
Vehicles for Export. 
Rustproofing,Packing, 
Boxing, Automotive 
Spare Parts. 


Obsolete 


Paint-Paintii 
Fabric, Rubber used, cas. 
decontami: 


Obsolete 
16,000 lbs, capac: . see drawings 
Transporters (16 ton 

Trailer. 

Duck, Cotton Numbered, 

Water Rot Resistant. 











15 Cwt. Wireless Body. Obsolete 
Trailer-Semi-Mobile 
Obsolete 
19) 
Camouf1 - Painting. Obsolete 
Codes Code Pates, 
ο... 
ео Ма а Trailer, 
pment. 
red ΚΝ onventional. 
License Plates Obsolete 
— Motorcycles Tool Obsolete 


— Bombardier. 
Arosigised Xa Vehicles 


цен Sii (sentem). 


Cars, Staff, Heavy, 
closed 4 door. 





RECORDS (CONT) 


1. SPECIFICATIONS (CONT'D) 
fumber Description Remarks 
102 Welding snd Welding 


Symbol 
105  Disinfector-Portable 
$5 (Cán. Pattern). 
104 а Rem II Tank. Obsolete 
105 Lubrication Specifi- 
cation, Tanks, 
106 Unit Maintenance 
107 қантар 
'tproo! „Packing, 
Tor Spare Parts. 
108 pietine te Sparo Paris: 
109 Signal, Electric Traf- 
ficator. 
110 Earth Boring Machine, 
Power Dr 
an месна атац ment 


(Rue an order). 
































112 smoke, Rafter, Exhaust 
115 Rope, Cotton Tw “Replaced 
Water & Rot Resistant. "DA 117 
114 Stationary Power Unit olete 
for Machinery Lorries, 
115 Compressor Equipment 
116 Welding of ding of Bullet Proof Proof y 
aa 
ant CYP dia.) 
ne En de (Brittah 
119 Truck Pires —S Ston, 
120 тыз tong 108" wB. 
or Semi Tra. 
121 m Ae1d,Stor- 
, Low Temperature. 
IIo ton ἀπ = 150 
— (Dodge). 
195  Truk,i ton 4x2 - 120" 
L.E.D. (Dodge 
124 rank, Water, P 05 gee. 
195 3 ton eonventio Obsolete 
196 
127 
128 
129 
130 
151 
156 Painting - ——— 
егг1сапв, 
155 mank, Mater, 550 
Preventional Dutiei 
134 " 
rated 2-1/2-5 ton. 
196 » age, for 
136 Webbing, Cotton, Water 
and Rot Resisting, 
137 3/4 ton Truck 4 x 4 
Carrier”. 
138 Slave Battery т, 
5 Owt. 4x4 
189 Tires for Overseas, 
shipment of. 
140 signal Line Construction, 
141 Pr it for Metal. See OA 76 
142 Paint for Intermediate ^ See OA 76 
and Pinish Coats. 
145 Sealers for Wood. ве OA 76 
144  Priming Paint for Wood. See OA 76 
145 Heat Resistant Paint See OA 76 
for Interior, Inter- 
mediate & Pinish Coats. 
148 Thinner for Paints. où 76 
147 Heat Resistant Paint See OA 76 
for Exter’ ter- 


155 Truck, —— 160,000 
lbs. Train Load. 


Number Description Remarks 
155 Truck, Tractor, 73,000 
lbs. Train Load. 


154 Tractor, Breakdown,éx6. 
185 Truck,Tractor 4 ton 4x4. 
156 Stores, Body and Equip- 


ment Lorry 3 ton. 

156-2 Stores,Mk.II,Body and 
ipment forLorry 3 ton. 

157 -M? Maintenance Mach- 





лег — M.T. Auxiliary 
185 = ки Generator, ‘Trailer 


184 y "CZ Radio" Body 
t for. 
184-2 "CZ Radio,Mk. II, 


165-3 Machinery ΕΣ’, Body É Equip- 
ment for cola temperature 

operation -409P (USSR). 

186  Tractor,Breakdown, Heavy. 


RECORDS (CON'T) 
















1. SPECIFICATIONS (CONTD) Number Remarks 
Number Remarks 351 Obsolete 
187 259 
188 280 
А Sets. 
189 261 Κη 1e Battery Charging 
190 262 Body and Hoist for Uni- 
versal T1] (402). 
191 963 Body and ist for Uni- 
versal Tipper, (4P2) 
19е Priming Paint,Lt. Oauge 
195 Е > 
194 
195 
196 
197 Obsolete 
see 754 
198 
276 
199 
200 279 
201 280 Obsolete 
201A 281 Obsolete 
282 
201-1 
201-2 283 
208 
285 
286 в 
287 adtal, 
Obsolete 
300 
Obsolete Material Гог АЛ 


Note:- Master file of Specifications in 
Custody Central Registry D.M. & S. 
Copies current specifications ο 
files Department sf National De- 
fence (Design Group). 


2. VEHICLE UNIT LISTS 
. Unit Lists were issued as "d 
ЕЖЕ to the specification for ell 
solos. The V.U.L. mmbers were the 
sane cle Gode Number 
Hoteden referense eharta under the fellow 
ing drawing nunbers:- 


Obsolete Drawing Number 


BR ERE RRS SB BE 356 83 838838 


245 


246 August iod an 1 
248 the one series. Later to de flexibility 
249 "series were sub-divided as indicated 
250 
2504 (a) Original Series 
First issued in August 1941,no prefix 
= to 272 inclusive, к 
Start of 1942, prefixed "42", 42-1 to 
252 42-1184 inclusive. 
253 Metal Beadlock,H: "в" у, s Sorio: 
А E i 
EA Pirst issuedin July 1942 comprised the 
ев following: 
256 Specifications for Wood B2-1 to B2-639 inclusive 


used in Superstructure. B3-1 to B3-1701 


RECORDS (CON'T) 


DESIGN CHANGE INSTRUCTIONS (CONT'D) 


(b) "B" Vehicles Series - Continued 


B4-1 to B4-2612 inclusive 

85-1 to В5-571 

88-3000 to BO-S111 inelueive (Snow- 
mobiles only, 








"А" cles (Other Than Tanks) Serie: 
Pirst issued in July 1942 comprised the 
followingi- Y * 
A2-1 to A2-699 Inclusive 
А3-661 Я 
A4-498 — " 
А5-142 " 


4) Wirele: 


In 1942 and in the 
the SIGNALS — 


penton νεα σας Mio 

First issued in February 
W2-1 to W2-162 inclusive 
W3-1 to W3- 62 





ы part of 1943 
ireotorate κ 
s 








jer ie: 
First isevedin February 1942 comprised 


a numerical sequence TANKS-1 to TANKS- 
421 inclusive 


{£) Valentino Tenk Series 
First issued in May 1942 comprised a 


numerical sequence VALTANK-l to VAL- 
TANK-216 inclusive. 


ig) Armoured OP and Command Tank Series 
First issued in June 1943 comprised of 


a numerical sequence АОР-1 to AOP-17 
inolusive. 


(h) 25 Pdr, Self-Propelled Sexton Seri 


Pirst issued in March 1943 comprised 
of the followingi- 


SPT-1 to SPT-566 inclusive 
SPT-1000 to SPT-1056 
SPT-2001 to SPT-2038 Ж 
41) Skink Tank Series 
Firat issued in January 1944 comprised 


of the 
ο y Skink-390 inclusive 
Skink-1001 to Skink-1087 


44) Gun Mount Series 
First issued in August 1942 comprised 


of the mo —— 
inclusive 
6 








05-1 to 03-21 
04-1 to 04-5 " 
05-1 only 
(k) Miscellaneous Tank Design Series 


This serios was institutedin June 1943 
to cover Tank Design items which did 
mot fall intothe specific series above 
and comprised the followingi- 

TD-l to TD-22 inclusive. 


(1) C.K.D. (Completely Knockdown Vehicle) 
Series. 





This series was instituted to cover the 
release of specifications developed by 
the Pord Motor Co.of Canada and General 
ordered 





throt 
This series w 
19 with prefix CKP for Ford 
and CKG for General Motors | issue: 
consisted of the follow: 
CKP 2-1 to CKP 2-113 * е 
СКР 3-1 to CKP 3-132 
СКР 4-1 бо СКР 4-272 " 
СКР 5-1 to СКР 5- 65 " 


СКО. 2-1 бо СКО 2-76 inclusive 
CKG 3-1 to CKO 3-45 

CKG 4-1 to CKG 4-17 

CKG 5-1 to CKG 5-14 * 








кок к 


НОТЕ:- Master fil 
Central Regis 
Department of 
sign Group). 


mr file of Des: 


of m2 D. C, I.'s in 








NOTE:- 





1.18 and D. D, P.'s is 
Pr 1n Central Rogistry;D.M. ES. 
4. DESIGN DEVIATION PERMITS 





rge extent Pand 
tn the following serie 


(a) Original Series 


First issued in September 1941, no pre- 
fix, 1 to 84 inclusive, 

Start of 1942, prefixed "42", 42-1 to 
42-183 inclusive. 


b) "B" Vehicle Ser! 








Pirst issued in July 1942 comprised of 
the followingi- 

B2-1 to 82-160 inclusive 

B3-1 to B3-249 

Bock to peas)" 

B5-lto B$-18  " 


(c) "A" Vehicles (Other Than Tanks) Series 


First issued in July 1942 comprised of 
the following? 
A2-1 to A2-34 inclusive 
A3=1 to A3-64 
A4=1 to A4-38 
AB-1 to A5- 9 





r 


n 1942 only as followsi- 
-1 to W2-16 inclusive. 


(e) Bem and Opissly Tenk Series 


First issued in 1942 comprised of the 
follow! 
TANKS-T Lo TANKS-118 Inclusive. 


i£) Valentine Tank Series 
First issued u July 1942 comprised of 


the follow 
VALTANK= £0 VALTANK-45 inclusive. 


Хк) Armoured OP and Command Series 


Only two D,D.P.'s were issued in this 
series viz. AOP-l and AOP-2. 


ms Nr tete Maderas 


First issued in Aj en 100. * 
of the followii 
clusive also S 








tE IM 
10007; d "Serio. 


41) Skink Tank Series 
Pirst is: in 1944 comprised of the 





following: 
Skink-l — to Siink-191 inclusi 
Skink-1000 to Skink-1087 


NOTE:- Master files as for D.C.I. 
5. CHANGE POINT ADVICE NOTICES 


Point Advice Fotioes wore issued 
to Government Branches and the Users to re- 

serial numbers ma which changes 
— — l.'son "A" and "B" vehicles 


— . This item was tie 
tuted in February 1942 and consisted of a 
total of 148 notices issued in numerical 
sequence, 


NOTE:- Master files as for D.C.I.'s. 
6. DRAWINGS 


Drawings prepared in A.E.D.B. draft: 
room and by Contractors for 4.B.D.B-sre al 
Listed on Schedules". A Schedule 

raning is Te prepared for each individual 
— » for any body, trailer e 























RECORDS (CON'T) 


6. DRAWINGS (CONT'D) 


These schedules are listedon reference draw- 
ings as follows: 





now. 
NWOTE:- The fileof original tracings held in 
Department of National Defence (Design 
Oroup). 
1. DATA BOOKS 
Five series of Dat 





an Modified Conventional Veh- 


and Trailers. 
(e) Canadian. T Data Book War 


'echni 
it Tires and Related Compon- 











8. WEEKLY ACTIVITY REPORTS 


Weekly reports were issued which out- 
lined the progress of all projects. These 
reporte were distributed throughout the Auto 





report 
Branch and of which copies wero sent to Min- 
istry of Supply and British Army Staff. 


The coments on each project were ez- 
tracted from the report and under 
the project. Thus there is available 2 
history of, the development of each project 
copies cf which are on file at Department of 
жола Defence (Design Group). 


9. MECHANIZATION LIAISON LETTERS 








In order that the О. K., India, other 
Dominions and the U.S, would be kept informed 
of Canadian new developments a system of 
mechanization letters was institut: 

1941. Originally the one Liaison letter o> 
ered all vehicle and related equipment de. 
velopments. After the four! 
were issued in two serie 
and a "B" sert 









letters cover! 
were distributed to sppropr: 
Canada, U.K.,South Africa, Australia, Indie, 
New Zealand and the United State 


‘NOTE: = ei ا‎ copy 1s in fileof Depart- 
tional Defence (Design 
E 


10. POST WAR DEVELOPMENT 


leporton Post War Military Vehicle De- 
sign * n Canada, Analysis and Recommendations 
by Mr. R. E. Jamieson, Director General and 
Mr.N.C.Millman,Assístant Director General). 


— of National 
) and D. M. &$. 











NOTE:- Сору соп 
Central —— T 

















Il. PHOTOGRAPHIC (STILLS) FILES 


omprehensive file wi 
«1i veniclos indexed as followei- 


Al to All 
An 
Bl to Bl2 
BXl to BXl4 
Dl to D20 
E 








Hl to HB ted Units. 
м ют Takes 


NOTE:- This file with Department of Nation- 
al Defence (Design Group). 


12. MOTION PICTURE FILES 


In many instances it was found vehicle 
evelopment could be better described by 
motion pictures and the following projects 
were covered in this manner - 


Cold Weather Tests - Kapuskasing, February 
1942, Vehicles and Carriers, 


Cold Weather Tests - Kepuskasing, February 
1942, Ram and Valentine Tank: 


3/4 Track Snowmobiles 
depths of snow and 















track a! 
surfaces, cross 





on railroad t: 
— and 0.1 





3/4 track snowmobile 





Scenes of 3 ton 4x4 with chains in snow, 
Pusher bar and snow deflector on vehicles 
and in operation, Allis Chalmers Snow 

Plough in action and close-ups of, various 
E used in snow traversing "B" veh- 
cles. 


Armoured Snowmobile in Snow,Mud and Cross 
Country (Fully Titled). 


Universal Carriers showing Plame Thrower 
= Smoke Emitter and Track Pin Retainer. 


Scout — Car and Armoured Truck 
on:- C.C. - Hungry Hill ~ Belgian Blocks 
and Grades. 

T conductedon 303 Ambulance:- Riding 
¡ties of different type 








suspens- 

Ton. Also spring suspens —— stretch- 
ers. 

Rem Tanksı- E! „Mud, C.C., Track Ac- 





fen over C.G. on Bogie Mhoeis,over Rock 
Pile, Grades and 4 crossing Rocky Gap. 


er showing:- 19841: 
ee ie. 0.0. —— tractor and trailer 
1 action. 


50 ton tank Recovery with Special chains 
Loading Churchill tankon trailer using 
Tinch. 
Spudded Tracks on M-4 and Sexton. 
M-4 and Sexton.with C. D. P. tracks and 
round- 


Rubber tracks climbing grades and 
ing curve: 





Ram Tank in Snow - T54El Track. 


RECORDS (CONT) 


12. MOTION PICTURE FILES (CONT'D) 


Churchill Tanks with:- Manganese, Stand- 
ard Box and Ice Bar tracks and 


ice - at Camp Borden. 
Military Tractors for Coubat commmication 


Supplies - High Speed 





‘Track laying veh- 


Hortzman Suspension, 
8 Wheeled Drive. 
Tank Track Experiment. 


Wading Trials at Comox B. 





Tire Testing at Normoyle, Texas, 
NOTE:- This file with Departgentof National 
Def Group). - 





ence (Design 


EXPERIMENTAL REPORTS 





(a) The Experimental Section of the Branch 


individual reports on each 


project as follows: 


| 


2222228389988 8 3 3 IE 833358 


Β 
8 


Description 


"Uni" Lubricating Guns. 
Effect on Vehicle of Wheels 
n Cushion Tires. 


Ber Ям ter Ἐς БА Testing. 
ο ὅρος Chrysler 





Universal Carrier Idler Wheel. 
ar Steel Bins. 
Mit Brac! 


Shell Chain 
WillyslATon 2-wheel trailer. 
Destruction Test = 18 OW. 





nector. 

Willys 1/4 Ton Trailer con- 
verted to ahi Cut. 
Front Wheel Drive "Lockout" 
Budd Wheel Snatch Block (Dw6). 
Pho! *Revisions to Re- 


ssance Саг. 
Canadian Pilot Light Recovery 


Trail 
ability- 3-ton Ford 





Willys 4xi Jeep- Water Splash 
on Engine. 
Mounting of 30 and 50 cal. 


Guns. 
Illustrations of New Stowage 
Bine and Sun Compass - Socut 





ter Drainage -` Universal 
I" Gun to Lubricate C.M.P, 

Vehicles at E 

Willys Overland 4x4 Jeep Ste 


aversing. 





E167 
E169 
E170 
nn 
ms 
E174 
ms 
E176 


ription 


Russian Non-Skid Track, 

11 Owt. Trailer Train. 

11 Сиё. Composite Body - Two 
Tratle 





eu, in. Engines, 
Tank - Rear Smoke Emission, 

Brake Seal - Universal Carrier, 
2" Bomb Thrower - Universal Car- 





rier, 
Scout Car Windshield Defroster. 
" Bomb Thrower - Armour 


ed Саг, 
Triplex Blocks, 
Pilot Rota Trailer, 
‘Treok Pinning Wethods оп Ram 
II Tanks us: C.D.P. Track. 
Domco Track (| 


‚on Rubber). 
Evans Heater. - 
Scout Car-New type Axles Assys. 


G.M, 6 Pdr, Portes. 
Walker 5 Ton „ Jack. 
Pront Wheel Lubrication. 
Removal on C. 


Sheet Metal 
Lol û with 2nd Cabs. 

Application of Solenoid Con” 
trol Piring Co-ax Mac! 

Cold Weather Testing 1942-43 
(K.V.A. Generator) 
Suitability of D. й. р. #510 
mi n temperature 
above 70°F. 














n 
Windshield Defroster - 12 Valt. 
Installation of 2"Bomb Thrower 
Reworked В eppa Ball ὁ 
өто zeppa Ball Cago, 
PN.D.4-Ton 4 x 4 Tractor and 





Breckst-Magnetis Compass - Ar- 
moured Car. 


Dodge CoM} 4x2-15 Out, Λο- 
cop! Τους. 


Wood Instrument Panel Cushion 


Pads. 
Willard D.M.S. 23 Batters: 
Model 110L-6 4 x 2 


Dodge 
— an Bry Fin frase, 
Standard 








15 Cwt. 4 
(see E-362), 
Weight Comparison Ford vs. 


Defiance. 
ane —— — No. 1: 
Standard 


arg Tire 
Chains NI = 1050-16 (vs. 
U.S. Army Light Weight Tire 
Chains 


Removal of Hinge Bar sub-as- 
embly from Driver's Port and 
Inetaliation of New Bar = Ar- 


Cooling Differential of oni 
— on Armoured Car En- 
erförmance Test on 0.6. - 95 
H.P. and U.C. 85 H.P. 
15 Pt. Personnel Body. 


Ford Sofon 6 x 6 = 160° W.B, 
"Jeep" Truck Hand Brake on 15 
owt 


e T. 
Wiring Harness for Trailers. 
Bogie Tires with T-54El Track. 
Cool: an ofon. and 
Water of 85 H.P. Engine - U. 
Serviceabiaity of 6-925-16 RP. 
Pirestone Tire: 
ne = Brake Assembly on 15 
6.3. 2-Wheeled Trailer 











= 
Wooden Mock-up of Universal 
Seout Car. 

Removal of $ Beer Seats from 
Arm'd. True! 15 Cwt.G.M.and 
install 2 те Gun Brackets. 








RECORDS (CONT) 


13. EXPERIMENTAL REPORTS (CONT'D) 


oject 


Description 


Ford 15 Cwt. 4x4 with reverse 
Slope Windshield Cab. 

Heavier F.A.T. 

Walker Jack No. 942. 
τς of Synthetic Tube 
and Fl 00% Synthetic). 
Make [AU 

Armoured Personnel. Half-Track 


Carrier (American Army! 
Wooden Mock- 
Driver's C 





E 
la to of 
10. 0.86 220 size and 9.00 x 16. 
—— of Engine of Armoured 
Car 





lad Development). 
а өг Magnetic Com- 
ass Bracket s on Armoured and 








Road "rest over Rough ferrets 
Utility Tes o Side Rati 


ture Rise Tires on Tanks 
se with C. D. P. Rubber 
T54El and T49 Tracks. 


Now Steel B. eel for U.C. 


бар - aa er Engine, 

tof 10 Owt.0.S. Trailer. 
To Differential of 011 
and Wateron Armoured Car with 


τ — iphs U.C 
aphe U.C. 
Fa * A 20 OR iei es. 
+ Bofors Mount 
LP 
6-Ton 0. S. Semi-Trailer. 
008. body eith Adjustable S 
νἱ just. e Su- 
porstruetures 
011 Consumption on R-975-Cl 


ines. 
Field Kei — offi- 
corts Body = 
Low — "Greases in 
Werm Weather (revised). 





teher Support: 
Drain „a to Diluter 
ility for Wirele: 


20x Prie" Stool Bogie Wheels. 
20" x 9" x 16" Heat Resistant 


Tires. 














Heavy Utility Computer. 
"ask With 15 1/8" Long 


Hm with 15 1/8" Long 
Performance Test on 15 Owt. 
Armoured 

T Model 980 or 961. 

Use of Pusher Bar Operating in 


M.0, Vehtc: 
Canadian Dry Pin Track from 


кп „еә два, 
Track made by Electric 


Ltd. 

Track made by Electric 
Steals Leas 

Spare Tire Carrier on 3-ton 
G.S. Body Mounted. 

365 Ambulance. 








E517 
ES18-A 
Е518-В 
E322 


BEBE BEBE 


a 


ἕξ δὲ 


Description 


303 Ambulance, 
Universal Carrier Sprockets. 
Durability of Curtain Bags. 
Pord Front Spring. 
Pord Rear Spring. 
Low Temp.Batteries - DMS-21. 
Transfer Case Gear Jusp-Out. 
‘Transfer Case S11p-out-of-Gear, 
ration of 2. Tr 
1 Pilters with 
Cab and Motor Insulato 
Cab Insulators, Engine Insula- 
tors and Rear Motor Support 
Torque Maintenance - Universal 








GRS Rayon 

Pront Spring Bearing Spacers 
= Trials on 5" and 6" Steering 
Joints. 


Durability of Exper.Radiator. 
Longitudinal Body Sille and 
$111 Pillers on SWL Bodies. 
16" Divided Type Wheel Clamp- 
ing Bolts. 

Puel Consumption 0. M. 6 x 6 


270 cu. in. 
Brit iem A 





anadian ше оК Rota 
Trailer Tires 
15 Owt Body да Adopted for 
Wirele 





Gode 
Traction — of Chains on 








— 
ion Superstructure. 
ER — ef — 





4 x 4 158" W.B. Chassis. 
тый. ыл Wrench plus 


[t 5 Wheels on Un- 
эс ο s on 

1 Carrier Mk. Te 
imental Bogie 


Mortar. 
Weights Ford and Chev. 3-Ton 
4 x 4 150" Chassis and 





Rubber Block hack and T54 
Track on an M4 Tank on Rook 


Cluteh Control Springs - U.C. 
T.C.V. Body Code 622- General 
Motors 6 x 6. 

НАЛ V. Body Code 621 - 


μας, Са Track Pins. 
low Experimental 
6 E Par, Fir: we Goer 


81. Bag. 
Sabie Splicing Trailer Body, 


RECORDS (CONT) 


13. EXPERIMENTAL REPORTS (CONT'D) 


Projeot No, 


E417 
E419 





Description 
V. C. Boste ime Guide Rod 
Removing Tool. 
15-Owt. 20-Owt. Trailer 
Jacks 


Cola E Stretcher Lifting 





—— 
oror jnti-Splash Pro- 


E 
Soutien Fiske 


ts. 
18 ove sArmoured eer weights: 
ance and — 

1500 Gal. Petrol Tanker - Pord 


ates, ES 


‘Track Operating in Snow and 


Track Adjustment - Rem and 


Maintenance Tasks 


15 Gwt, Armoured Trucks. 

Motor Cycle - Relocation Tail 
Light Wiring. 
Dominion Fountrics and Steel 





Goodrich Outs: 
ze Layer (Composite) Code 
Hollebone Drew Bar and Towing 





15 
Body 
Safe Line Wire Rope Clamps. 
Splash Protection” Strips - 





= Pord II, Lynx II. 
Web strap Substitute for Spr- 
ings — CMAP. Seat Backs. 
Roll: stance Scout Car, 
Рога yx I (Canadian). 
Recoil — Investig- 
ation - 25 Pdr, Sexton, 
CCP, Site Lamp Visibility. 
ting shine Gun Bracket. 
Data Sheet 10 Pt. Office Body 


SES. 
4 C 2 Universal Tipper Data. 
Driver's Door 25 Pdr. Sexton, 


ERA 
Individual Bogie Wheel - Sex- 
ton 25 Pdr. S.P _ 

5 Топ Ratchet 


Auto Specialti. 

Jack. 

Earth Auger Unit Code 4 W 1. 
de (Door Closer Stret- 

t 303 Ambulance). 

ed 15 Owt. 4 x 4 











—— Trials, Part III ~ 
als - диво. 
— 15 Cwt. 
Bolted Type Jerrican Bracket 
Life Test Homelite Auxiliary 
Generator. 





d 


Project No, 


Deseription 


Performance Trials - 15 Cwt. 
‘Truck, Armoured. 

5-K-4 Petrol Tanker 800 Gal. 
Qredeability 25 Par.B.P.Mount 
(Sexton). 

Aluminum | Stretcher Rack Ambul- 
ance, 3-0 

Storage Model 391 3-Ton Ambul- 


Service Removal,Chev. Engine. 
Sete Rattter - Ünivoreal Durs 


Special Equipped Ford Engine 
σι ion 





‘Traversing Gear Indicator on 
Burman Steering Damper Туре А, 
ire Chains, Endless Typo. ` 





Cold Start. 

Windsor Carr! er - Fuel Tanks, 

Hoof "Brake Eye" Device for 
io Brakes, 

Universal Tow Bar 
"Skink" 






‘Airborne. 
Data - Slave Battery Charger, 
15-Owt. 


Comparison of Mineral versus 
H.D. 011 оп — Engines. 
Neoprene Dust Excluders (Car- 





imental Over-Roof Exhaust 
ord Ambulance. 

Comparison of Resistance on 

various Tanks and Sexton Tracks. 

Scale of Weights F. — 

Performance Trials P. W. D. 





Koro 

Cover (Carriers). 
Titefiex Exhaust Pipe 

arrier, 

3/4 Ton 4x4 Ambulanc 
Riding Comparison Dodge 3- 
& Standard Canadian Ambulance, 
Send & Snow Packing on Idler: 
= Sexton 25 P 

imental Trani 
Comparison (see also E.468). 
2-Ton 4-Wheel Trailer Pilot 
Model Approval Data Sheet. 


Wind- 














RECORDS (CONT) 








































































13. EXPERIMENTAL REPORTS (CONT'D) Project Description 
Description E592 10 owt. 0 Al, Trailers 
Steel Bods 
1 Body. tu Puer aed 
Light Metal Amphibious Truck E593 Table of Weights 20 K. 
2594 Second Hoof ана 
Aluminum W.D. Divided Wheels. Safety V. 
C. D. S. Dominion Synthetic ESOS Pilot! Model R. E. 25 Mk, II 
Bogie Tires - Sexton 25 Par. A 
Performance Characteristics of E596 
Light Reocensiasanoe Car 
Performance Characteristics of 2597 Excessive Wear 
G.M. Armoured Car - (Fox I) of —— 
——— — 
Easily cleanable Puel Tank CMP. z598 wre t G.S. Body 
Y Seat Cushions. * 
arrier Comparison E599 indshie1a Wiper Lubri- 
Rolling Résistance -Crude and 7D. 670), 
thetic Bogie Tire: E601 3-Ton 0.5.16 Gauge T: 
Winch Cable Tension Р 8602 Spare Tire Carrier (15 Owt.). 
2-Ton Trailer E603 = e - Sheet 
sorbers, 4-Wheel 0.8. Metal Lining. 
Armoured Truck 15 Cwt. 4 x 4 E604 « N. D. Drawbar and Tow Hook 
Exp. Rear Axle on 3/4 Ton 4 x 4. 
E Lock Washers 2605 15 Cut. 
= C.M.P, Cab Curtains, with Carter Type Stretcher Geer 
ES23 L — Amphibious Truck 5 — т a, (aoe Bee [A 
Weights. E606 = 
2527 Tank Turret Heating. Heights „Carter type Stretcher 
ES29 Performance hate Cirele —— — 
and cd .ا‎ 111ty) = E607 8 Cut. Ambulance 
Windsor Carrier. with "Carter" Stret 
E530 Turning Circle of Welsh Ouard Gear - Proof of Design 
Carrier. E591,605,606 & 607) 
ES31 Brake Drum Seal - Windsor Car- 608 Disinfector on O.M. 
Tier. Pilot Data Sheet, 
E533 Brake Rod Mud Excluder - E609 Test for Stretcher 
Windsor Carrier. = P.M.A.D. Shoot for 
E534 Operation in Snow of 10.80 x Ambulance Body. 
20 Parson Oriem, C.B. Super X z610 К 12* General Service 
ў and D.N.D. Stå. Tire Chains. Body for 6 x 6 Chass 
E535 10 Owt. Trailer Bolted Я 2611 Heavy Util: Role, 
E536 8 - Scout Car Lynx II. 2612 Ao, лах арага ега Ton). 
Е558 "к" so 8613 
E614 Dodge ^4 Ton O. 5. ΑΡΤ. Nar- 
E559 Inserts on Brake Body - Pilot Model Data 
CLARA Shoot. 
ES40 anc ce 8615 Reliability Aluminum Stretoh- 
ES4l for u. er Gear -15 Cwt. Armoured Amb. 
ES42 Sprockets on —— ES17 Characteristics of 
Е545 Axle Weight Study for 15 Οπὲ Sexton 25 Par, S.P, Mount, 
1619 — ‘stretcher Berths 
E544 Toen loort.tretier. .D.for Lindsay - Dodge 
E545 S Ton 121 51 A le Body. Ford Ambulance. 
E546 p Wireless PEY = Date z619 Lightweight Superstructure. 
е! 
E547 3 Ton Wireless "I" House Type (b) Prior to the inception of the 1- 
= Data Sheet. mental Section certain Test was 
E548 3 Ton Cypher office Body,Data carried out by the Ordnance Proving 
Ground and the following reports Issued. 
ES49 Eubrication of Oun Recot1 91149, 
E550 Саъ Rear Sill Reinforcement. RAM Tanks. 
E551 P.A.T. Crew Seat Cushions for 
Drivers in C.M.P. Vehic| Defumer for RAM Tank Engines. 
History of Texas Tire Test 
Е575 Adjustable Superstructure - 3 Canadian Experimentalall steel Track, 
2576 SWIA (Bolted) transverse}; 1 Pirst Canadian Experimental all steel 
sass 3-Ton 12" Airportable track. (two reports). 
E577 ΒΛ Fon аха 4 Dodge Airportable Long distance trisls of RAM Tank, 73 
6.3. Date Shee Octane Puel PD Additive. 
E579 556 Pilot Commander's Caravan 
Data Shee! Comparative Temperatures of BogieTires, 
E580 20 Owt. Steel Trailer. 
E581 Chev.Connecting Rod Bearings. Bogie Tire Life Test. 
E582 20 Cut. Trailer Drawber 
Е585 Aero-Quip Self Sealing Hydr- Production testof Synthetic BogieTires, 
aulic Couplings, 
2584 — "Oriam", Goodyear Synthetic Tires fitted to * 
C. B. Super-X and D.N.D. Std. Sexton. 
E505 3-ton T Office Modified 
= Code #55-D-4~ Data Sheet Goodyear Synthetic Bogie Tires RAM II. 
E586 Command L. P. = Body С ode #55- 
oE A Track Pin Teston T-16 Universal Car- 
E587 Da hto REL. Body (9.3:7уре) rier. 
Mounted - P.W.D. Е. 
E568 Light Weight Body Canadien Dry Pin Tracks fitted to 
ЕА Sexton. 
E589 C.M.P. Readily Removable 
gine Housing - Chevrolet, Comparative Test of Best 20 x 9 Syn- 
E590 ight Tailgate for G.S. thetic Bogie Tiros from U.S.and Can- 
ita She: and Proof adian Sourc: 
Test. 
E591 Gear Mounted in 15 Canadian Dry Pin Tracks on M-4 Med,Tank, 





C.D.P. Tracks and\Sprockets on a Ram 
11 Tank. 


RECORDS (CONT) 


13. EXPERIMENTAL REPORTS (CONT'D) 


(о) Certain other projects were undert 
prior to the inseption of the Espert 
mental Section and also other projects 
were reported apart from the Experi- 
mental Series. These are comprised of 
the followingi- 








ruary, 1 


Report on A.P.V.'s - Cold Weather 
Teste - Kapuskasing, Ont., February, 


Qn Cold Weather Tests at Camp 
o,Manitoba 1942-45, (Part IX 
D.N.D. Report). 


Snow Traversing Trials at Ottawa, 
Ont. - 1942-43. 


Report om, EXERCISE LENIN) - Berren 
Lands = (R. J. Kerr observer) Febru- 
ary, 1945. 


jad: Trials - Comox, B. C. - 
1%. 





Sea 
Augus 





Gola Test - (Opt. A. G. Sangster) = 
1942-43. 

Report on Ram and Valentine Tanks - 
Camp Shilo, Manitoba, 1942-43. 

Ἀσία Т, ο νο 
tion а noe 


making Scout Car Hulls in 
Senate's e 19, dated Oct. 1942. 


Synthet: Tests conducted at 
Camp — {fornia and Phoenix, 
Arizona, dated Jan. 18, 1945. 


NOTE: Fileof these reports at Department of 
' "Rational Defence (Design Group). 


14. NATIONAL RESEARCH COUNCIL REPORTS 
at the "National Research, Laboratories at 
Drenas fheas reports afe availSble free 
National Research entitled as followsi:- 
Report No, Deseription 
мо-402 Antí freeze Compilation of data 
merde Uerestone) = Water 
0886-418 . Brake Tuite, Investigation Delco 


мо-167 Brake Putas, Investigation Vis- 
gosity Chrysler 190,Deloo Super 


ions of Lead 




















and others. 
мЕ-101 Gool ing, Engtie of the Ford Scout 
stigation to improve. 
ME-62 ЕН Tovestigation on General 
Motors S448 Armoured Gar. 
0412-4558  Corrosion,Tests on Brake Assys. 
(Report 


4 
C1984-44S — Corrosion,Paint for preventionof. 
855-443. — Die Cast parts. 
Pads for ا‎ 





3299-428 d Vehicles. 

ME-125 
Te Horse ME 

t Engines on Leaded 

ME-126 Re е 

Operating Life of 300 Watt Chore 

. 

1 
ME-152 - 
Operating Life of 300 Watt Chore 





-121 Dodge 
ΜΕ 00 Hour Endurance 
ME-135 ine, or 250.6 cu.in. dis- 





200 Hour Endurance 








S12-N2-204 ests cm Plastic Tips for 
Straps, dated 5 Mar, 45. 
MP-904 ——— Tests on P.D. 


additive for. 
MP41342 Gasoline, Lead Content of. 
N0-1054 Grease for Trico — pen 








effeot of 

Glycol on oils as related 

e Seisure of Army Truck το 
M0-1180 Fraude) Water Content of 

з). 

Ο1898-455. » Aluminum, Varnish for. 
C1324-428 Paine’ finishes for Wood, 
0857-425 Paint, 


Luminous. 
03411-4298 Paint, ;Heavy Duty 011 effect on. 


Балан Теа 0501085 Relation 
о? — thickness and Steel 
to Corrosion Re- 

Bistanse of Painted Steel Shaste. 





ΕΠΗ et 
Painted 


Steel to Salt 
ы 
01708-438 Plastico Caps for Water, Oil and 
= Ly Cans. 
01634-4538 Rifle Clip, Plastic Coated. 


03247-4238 — Rifle Clip "with Plastic oy 
02341-425 Rifle Clip with All-Reclaim Rub- 


ber. 
C2297-428 = Clip Coated м төз 
C2310-483 Rifle Clip covered wi! Pabric 
—— with Cellulose Aco- 


C1940-438 Rope of Hemp and Cot- 
ton, Treated and Untreated. 





0329-445 Testa on Cotton Thread 

0598-443 

17-13P-33 

с-1897-448 

4-c12-9 

0264-443 

C615-407 Rests - ie 
` son of illo ana Hatriok for. 

02753-423 Sediment, ysis of three 

8958 Wood Coatings. 

ΝΣ — Tests for 

FERT ) - 

nm | Growth on Electrical Equi 


17-13P-33 Accelerated Weather: — 
thread, dated 10 April 1945. 


15. COMPANY REPORTS 
Led out 
10us Individsal Companies at the request ot 


the Army Engineer! Design Branch. Reports 
were compiled by — as follows:- 


Iten Date Reported by 


Air Cleaner Lab,Tests, Feb.'45 Ford Motor Co, 
a Cleaner Field Рога Мобог Со. 
ats. 
Batteries, Curves Low Deo.'43 Exide Bat- 
rature character- teries, 














Batteries, Tests оп Aug.'44 Electric 
DMS-21 at low temp- Autolite. 
сз, Flexibl Онгсуз 
'oupling, Flexible, sler 
port Wo. C-107. Corp. 
coli Test investigat- May 142 General 
ions on CMP vehicles Motors. 
at Oldsmobile Cold 
Room, Lansing,Mich. 
Cold Tost Investigat- Apr.'42 General 
ions on Armoured C Motors. 


on 
at Oldsmobile Gold 


sing, Mich 
Prelimin- Mar.'43 Ford Motor 
€ Ford Veh- - Company. 


σας. 45 General 
Motors. 





RECORDS (CON'T) 


15. COMPANY REPORTS (CONT'D) 


Itom Date ted 
Cold Tests, Ріпа] Ве- Pord Motor 
port Ford Vehicles Company. 


at Shilo, 
Cold Test Dodge Veh- Apr.'42 Chrysler 





tole at Corp. 
Cold T en- Mar.'45 Chrysler 

icles in Cold Corp. 
Corrosion, slor Sept. '44 


Report No.C129, Re- 
commendation for Im- 
d on 





‚ 00 hr.  Oct,'44 
Endurance Test at 
.C.Report 40-150. 
Aug.'43 











Chrysler 
Corp. 
= Report No. 61107.4 - 
Cold Room Test. 
9 КИ - Trailer 
Continental . Chrysler 
R No.61107. - Corp. 
Cold Room Test. 

Lorry - Electrical Test Chrysler 
and Repair = t Corp. 
Жо. 61107.5 - Cold 

Chrysler 
Corp. 
Chrysler 
Corp. 
011s,Effect of Diluent oct. 142 Imperial 
on Viscosity and Vis- 011 Ltd. 





— 
jine, Dilu- . Арг.'45 Chrysler 





tion of. Corp. 
Performance, Economy General 
and Brake Teste, Motors. 
Report No. 

— — General 
and Brake fe Motors. 
General 
Motors. 
General 
Motors, 
Chrysler 

Corp. 
Chrysler 

Corp. 





EN 
Do: 4 Trucks 
Report Fo 081808. 





The major vehicle manufacturers 
in Canada - Chrysler, Ford and General Mot- 
ors- p d, in co-operation with Service 


Engineering Section of A. E. 

struction Books, Driver's Handbooks’ and 
Maintenance Manuals covering vehicle oper- 
ation, maintenance and repair. 


Special, Body Vehicles built by Steel 
turers Association (S.B.M.A.), 
are! covered by a "Haintenanse Mamma" and 











16. MAINTENANCE MANUALS, INSTRUCTION BOOKS 
AND- HANDBOOKS 


Spare Parts List", (S.B.Manuals), prepared 
by Service Engineering Section in co-opera- 
tion with S.B.M.A, and affiliat 











Special Machinery Lorry Bodies built by 
Chrysler are covered by "Parts and Instruct- 
ion Manual" (Mach.), prepared by Service 
Engineering Section of A.E.D.Branch, in co- 
operation with er and the various 
equipment manufacturers. 


Drivers Handbooks (British and Canad- 
ian) were prepared by the Vehicle manufact- 
urers, in co-operation with Service Engine- 
ering Section of A. E. D. Branch. 


A complete library of the various Man- 
uals, Instruction Books and Drivers Handbooks 
is available at D.N.D. Design Group. 


17. SERVICE INFORMATION LETTERS - TANKS 
Gut ) TANKS 


Issued to provide Technical and Modifi- 
sation Pield Instructions on Canadian Built 





48 Letters were 
ves by Service 
Branch, 


The 
available at 





ared and distri- 
ion 





18. SERVICE INFORMATION LETTERS - GENERAL 
(5.1.1.) GEN 
Issued to de Technical Information 


and Data for Pield Modifications to users on 
all "B" wheeled vehicles, iles, and 
Ronson Lighter, which were not covered by 
Service Information Bulletins prepared by 
respectivo vehicle manufacturer: 





270 Letters were issued by Service = 
gineering Sectíon, A. E. D. Branoh, and in- 
eluded series index in No. 270. 


No Central istry file number was 
provided for Pis" 


19. FIELD APPLICATION LETTERS 

Issued as a directive to Users in con- 
mection with the distribution of veh 
manufacturers Service Information Bulletins, 


37 — ο issued, and are filed 
in 1 vol + Design Group. 


20. VEHICLE DEFECT REPORTS (VD.R.S) 


A record of a11 product defect reports 
received by Service Engineering Section of 
D BE ware) Fecorded and in 
vest: 2d as necessary, 

Bother with "CorreetiVo Aoticn Taken disc 
tributed to interested users. 














'anks, were recorded. 
R.'s, other than tanks, were 


recorded, 
Any specific — Esport cn be 
quickly located through the card index. 


e de ων "a — are avail- 





Fil 
able at D.! 











21. TANK SERVICE REPLACEMENTS (TS.R.'S) 


A directive for preferred procurement 
and distribution of mblies or kits 
for field modification. 











5 only T.S.R's were issued,and all were 
cancelled with the cessation of hostilities; 
eu had already been shipped on 
1.8. . 


T.S.R!s are carried in Central Registry 
file 200-2013,with a separate file for each 
T 





22.AUTOMOTIVE SERVICE REPLACEMENTS 
(А55) 


A directive for pri 





d procurement 
ssemblies or kits 





RECORDS (CONT) 





more to each of thirteen contractors. 


They are filed in Central Registry file 
73-14, divided into 80 sections - one for 
each A.S.R. 


A complete set of 80 A.S.R 
visions), bound in 1 Volume is 
D.N.D. Design Group. 


(with re- 
lable st 





23. DEPARTMENT OF MUNITIONS AND SUPPLY 


CENTRAL REGISTRY FILES. 


ference has been made on individual 
to D. M. & S. file num- 
contain correspondence 
relsted to the various and are 
córding to the subject, The file 
allocated arbitrarily and a 















cro: 
mine the applica! 
ject. Such a list is on file 
gistry D. M. & S. 





This is a reference hand book covering 
vehicles held by the Canadian Army Overseas 
and was prepared under the direction of 
Canadian Military Headquarters in the U.K. 


This publication includes vehicles pro- 
cured from U.K. and U.S. sources in addition 
to those produced in Canada. For this reason 
it describes types of vehicles not included 
in Data Books prepared by A.E.D.B. It also 
includes bodies and equipment procured in the 
U.K. and mounted on Canadian and U.S. produced 
chassis. 





INDEX 


-А- 
ACTIVE Theatres, Vehicles in Vol.I Р.42& 45 
AIRCLEANER = 





Ford Reports Vol.I P.64 
AIRPROPELLED VEHICLES Vol.VIII P.1 


AIRPORTABILITY 
Bodies vol.v P.15, 17, 18 
CMP Chassis Vol.IV P.35, 36 49, 





70, 7! 


E.E. Reports 458, 491, 





Trail Vol.VII 
AIDS - Snow Traversing Vol.I 
ALUMINUM 
Bodies vol.v р.18 & 23 
Pontoon Body Vol.VI P.29 & 30 
Stretcher Support Ε.Ε. Report 591 
ANTI-FREEZE - see NRC Report Vol.I p.64 
AXBULANCE 
Armoured Vol.II 
СИР Yol.V P.73-81 


E.E. Reporte 209, 272, этә, 413, 424, 425, 
505, 605, 606, 607, 609. 






неа тыу элү Р.75 

Lorries Wol.V P.76, 77, 78, 79 
AMPHIBIOUS 

Aluminum Body or Pontoon Vol.VI P.29 & 30 

509, 525 

Vol.VII P.44 





Vol.VIII P.32 & 49 
ANTI-AIRCRAPT Tractor Vol.V 





APPLICATION, Service Pield Letters, V. 





ARMAMENT 

AP Vehicles Vol.II Ind. Data Pages 

Besa MG & Browning MG Vol.III entine P.l 

Bofors Vol. IV 

Machinery Lorry, Artillery Armament Repair 
Vol.VI P.86 

Main, for Tenks Vol.III P+6 General 

Portees Vol. Y 


75 ma Gun with Co-AX Mtg. Vol.IIIP.1Orizzly 
3" Mortar Mounting «II V.C. 
2" Bomb Thrower Report 126 
2 pdr. Gun & 6 pdr. Gun „III ВАМ Р.1 

& Vol.Il U.C. 








25 pdr. Gun Vol.III Sexton 
20 ma. Polsten Vol.III 1 Skink 
ARMOUR 


For Tanks Vol.III 
Welding of — Vol.II 


Ind. Data 
Welding Section 


ARMOURED 
Car Vol.II 
Snowmobiles Vol.VIII 
Train Vol.I p.50 
Truck Vol. 11 


ARMY ENGINEERING DESIGN BRANCH Vol.I Ρ.11 
ARCTIC-PROOFING 











AP Vehicles Vol.II P.5 Foreword 

Battery Reports Vol.I P.64 

Churehill ek Report Vol.I p.64 

CMP Cha: γοὶ P. 31-34 

Company porte on Vol.I 

Development of Vol.I 

E.E. Reports 145, 517, 556, 558, 

Kapuskasing Report Vol.I 

Lemming Report Vol.I 

n General Vol.I 

Shilo Report Vol.I 

Snomobiles Vol.VIII P.10 & 27 

Tanks, Vol.lII P.10 General 
ARTILLERY = ο τας im 

Target Towing Win: 01. E 

Trastors vol.v p.82 
AUSTRALIA Vol.I 7.18 
AUTOMOTIVE Service Replacements VB1.I x RE 
AUXILIARY GENERATOR 

Homelite B.E. Reports 419, 495 

ИТ Vehicle Vol.VI 

NRC Engine Reports Vol.I P.64 

Tank Individual Data Pages Vol.III 








AXLES 

ΑΡ Vehicles Seo Foreword Vol.II 
Bogie Vol.VIIT «16. 
СИР Chassis Vol.IV P.23, 26, 28, 45-7, 

75-80. 
E.E. Reports 138, 545 
Steering Ends Vol.IV p.27 

-B- 


BAGS, Sleeping Vol.I 











ppa & Bendix .25 & 26 
BARRACUDA Flame Thrower Vol.I P.48 
Vol.Iv P.13, 15 & 17 
— Vol.I .64 





Reports 97, 164, 279, 292, 473, 
Machinery rr hg VI 


Machinery Lorry Battery 3 ТР 
ο от 
Machinery Lorry Slave Better] charger 


Reports on Vol.I 








BAY 
‘Trestle and Sliding Box Lorry Vol.VI P.22 














BEAD Spacers & Metal Beadlocks Vol.IV P.106 
BELTS See Pan Belts 
BENDIX JOINTS Vol.IV P.25 & 26 
BILOE PUMP Vol.VIII P.41 & 42 
BINS Е.Е. Report 70 

M.T. Vehicles Vols.v & VI 
BLACKOUT LIGHTING 

CMP Chassis Vol.IV P.15 & 16 
BLOCKS, Triplex E leport 130 


BOAT 
Folding Boat Equipment Lorry Vol.VI P.23 
Motor Boat Trailer Vol.VII P.40 


BODIES 
Aluminum (08) yol.v 
Aluminum (House) ve 
Conventional House Y: 
E.E. Reporte 60,74,11 182,226,297, 

454,456,535, 586, 

58, $90,592, 598,609, 610, 614 

General Service Vol. P.4-15 

Light Weight Steel Vol.) 

Lindsay Construction Vo! 

















vol.v 
Vol.VII 
BOFORS on CMP Chassis yol.IV p.62 
Carrier vol.v Ῥ:91 
BOGIE 
AP Vehicles Voll 
All Drive CMP Vol.IV ЕЁ 
E.E. Report 224 
Snowmobile Vol.VIII P.16 
Tanks Vol.III 
Tests, Report on Yol. P.64 
Tire E.E. Reports 186,246,247,248,249, 354, 
441,511,518 
Wheel E.E. Reporta — 214,245,327,920,941. 
BOLSTER 
Cable Reel& Bolster Trailer Vol.VII P. 59 
Trailer Vol.VII 2.58 
BOMBARDIER Snowmobiles Vol.VIII 
BORING 
3 ton Earth Boring Machine Vol.VI Р.18 
BOX 
Small Box Girder Lorry Vol.VI Р.24 
BRAKES 
AP Vehicles - Ind. Date pages Vol.II 





CMP Chassis Vol.IV Р.21-25, 45-70, 75-80 
E.E. Reports 100,125,147,189,307,485, 531, 





533, 539 
Fluids Vol.I P.20-24 
NRC Reports Vol.I Р.64 
Snowmobile Vol.VIIT 
Tanks Vol.III 
Trailers Vol.VII 2 


INDEX (CONT'D) 















BREAKDOWN. 
Lorries Vol. VI 
BULBS 
Lamps Vol.IV P.15 
BULLETINS 
Service P.35 
CABLE 
Control 156 
Laye 586 
Splice Eye E. Report. 169, 353 
Splicing Trailer — Vol.VII p.45 
Reel & Bolster Trailer Vol.VII p.59 
30 owt. Layer VollVI Р.14 & 15 
CABS 
Curtains, + Reports 336, 522 
Development & General Description Vol. V 
P.27,A,B, C&D 


CADILLAC Engine, Snowmobile Vol.VIII P.22 
CANADIAN MILITARY PATTERN VEHICLES Vol.I P.4 





CANTEEN ΥΟ1.Υ P.67 & 68 
CARAVAN - Lindsay Housetype — Vol.V P.66 
9.8. Vol.V H 


CARDAN Universal Joints Vol. Р.25 








CARRIERS 

Universal & Windsor Vol.Il 
CARS 

Armoured, Light Recoe, Scout Үо1.11 

Staff, Heavy Utility Vol.y 9.58 

Staff, Light Vol.IV — P.74 
CARTER STRETCHER Vol.II, Ambulance 

Armoured - E.E. Report 501 
CELL, Flotation, Mudcat  Vol.VIII 2.34 
CHAINS Vol.I P.30 

E.E. Reports  71,04,176,304,434,463, 584 
CHANGE Point Advice Notices Vol.I p.58 
CHANNELS OF COMMUNICATION Vol.I 2.18 
CHASSIS 

AFV Vol. II 

СИР Vol.IV 

Modified Conventional Vol.IV 

Trailers Vol.¥II 
CHEMICAL PRODUCTS Vol.1 P.19 
CHURCHILL TANK - See Report Vol.I p.64 
CIRCUITS Vol.IV 2.16 
CLAMPS В.Е. Report 302 
CLIPS, Rifle See Rifle 
CLUTCH 

СИР Chassis Vol.IV Р,8,45,70,75,80 

E.E. Report. 293, 343 

Fluid, Snowmobile ^ Vol.VIII p.22 

Snownobi: Vol.VIII 

Tanke Vol. III 
COIL, Ignition Vol.IV P.38 
COLD TESTING See arctic-proofing 
COMMAND OP TANK Vol.III 
COMMANDERS 

Caravan E.E. Report 445 

Caravan, GS Vol.V P.62 

Caravan, Housetype Vol.V Ρ.66 
COMMUNICATION 

Channels of , yol.I P.18 

Equipment for Tanks Vol.III General P.9 

Snowmobile Vol.VIII P.27 
COMMOX 

Sea Wading Trials Vol.I P.64 

Torpedo Vol.I Ρ.46 
COMPASS 

E.E. Reports 149,160,207 


Tanks See Vol.III 














COMPANY Test Report Vol.I 2.64 
COMPRESSOR 

E.E. Report 446 

15 owt. Trailer Vol. VII p.54 

30 owt. Truck Vol.IV 

Tunnelling Company Trailer Vol.VII Ῥ.41 
COMPUTER 

E.E. Report 254 

Heavy Utility Truck Vol.V Ρ.65 
CONTACTS 

Factory Vol.I Ρ.15 

User, Maintenance Vol.I P.40 
COOLING 

AF Vehicle: Vol. 11 Foreword P.2 

CMP Chassis Vol.IV — P.10,11,45,70 

75,80 

Mudcat vol. VIII 

NRC Report: Vol.I p.64 

Snowmob1le! Vol.VIII 

Tanks Vol.III 
CORROSION 

Chrysler Report Vol.I p.64 

BRC Reporta Vol.I p.64 
COTTON - Tire Section Vol.IV 
COUPLING - See Chrysler Report Vol.I p.64 
CRANE 

Lorry Vol.VI Р.26 

Shovel Lorry Vol.VI P.27 
CRASH PADS - E.E. Report 338 
CURTAIN BAOS E.E. Report 225 

D- 

DATA 

Basic Vehicle for Service Vol.I P.41 

Books, A.E. Vol.I Р.59 
D.D.E.M. 

Data Book p.66 

Organisation P.11 
DEFECT, Vehicle Report Р.65 
DEFUMER - see Report p.64 
DENTAL LORRIES 

E.E. Report 377 
DERRICK 

Engineers Winch and, Lorry Vol.VI P.28 
DESION 

Changes, Affecting Service Vol.I 


‚tions Vol.I 











Vol.I 
Vol.I 
Vol.I 
Vol.I 
Vol. Р.М 
DESTINATIONS by Volume Vol.l — P.13 
DEVELOPMENT Testing Vol.l — P.28 
DIESEL FUEL Vol.I  P.20 
DILUTER 
Arctio-proofing Section Vol. IV 
Chrysler Report Vol.I 
E.E. Report 240 
Imperial 011 Report Vol. — P.64 
DISTRIBUTOR 
Ignition Vol.IV P.38830 
DISINPESTOR 
Lorry Vol.V P.69%70 
DOLE PRIMER Vol.lV — P.31 
DOORS 
E.E. Report 408 
DRAFTING PROCEDURE Vols! Р.15 
DRAG LINE & CRANE 
Е.Е. Report 476 


INDEX (CONT'D) 


DRAW-BAR & TOWING ATTACHMENTS 





E.E. Reports 366, 388, 467 
DRAW-BAR PULL Vol.IV P.43%44 
DRAWINGS Vol.I P.58 


DRIVE LINE, Propeller Shaft & Universal Joints 
CMP Vehicles Vol.IV P.9-10, 45, 70 


Mudeat 
Snowmobile, Armoured Vol.VIII 





DRIVERS HANDBOOKS Vol.I 
DUMP 
Е.Б. Reports 165, 357,358,361, 407,437 
Lorries Vol. P.50 
Æ- 
EARTH 
E.E. Report 4 





3 ton Earth Boring Machine Vol.VI P.18 


ELECTRICAL SYSTEMS 
‘APV's Vol.II  Poreword & Ind. Data pages 
GMP vehicles Vol.IV  P.17,45,70,75,00 





Tenks Vol.III P.8 & Ind. Data Pages 
ENGINEER'S LORRIES Vol.VI 
ENGINES 

АРУ See Vol. II 

CMP vehicles Vol.IV P.4,5,45,70,75,80 


ports Vol.I 28 64 


EE Raporte nC Abeer ae: Be d 


И 


Lighters Vol.I “a 
NR Reports Vol.I p.64 
011 Vol.I P.22 
Snowmobiles Vol. VIII 
Tanks See Vol.111 
EXPERIMENTAL REPORTS, List of Vol.I Ρ.60 
q 
FABRIC - see NRC Report Vol.I p.64 
FACILITIES, Test, Maps of  Vol.I  P.29&31 
FAN BELTS Vol.IV P.107 
365 
Vol.V111 





111 





FIELD 

Application Letters p.65 

Artillery Tractors 2.97688 

Modifications P,34&41 

Representatives Р.41 
FILES - D.M.&S p.66 
FINANCIAL P.17 
PIRE FIGHTING LORRY p.84 
FLAME THROWERS p.48 
FLOTATION 

Coll Vol. VIII P.34 

Trailers Vol.VII PS 


FLUIDS, HYDRAULIC Vol.I — P.20-24 


Brake - see Under Brake 














FOLDING BOAT EQUIPMENT Vol.VI p.25 
FOOD CONTAINER, Insulated Vol.I P.49 
FORDING DEPTH - See Individual Vehicle 
FORMULAE - See Performance 
FOX = See Armoured Car Vol.II 
FRAMES * 
Armoured Vehicles — Vol.II — P.4 Foreword 
Bombardier Snowmobile Yol.VIII — P.9 
CMP Vehicles Vol.IV  P.3,4,45,70,75,80 
E.E. Reports 212, 288 
FUEL - also Petrol, Gasoline Vol.I P.21 





Arctic Operation Vol.IV Р.51-54 
Company Reports Vol.I Р.64 
Е.Е. Reports 99,300,323,365,378,414,422, 

484,516 


FUEL (Cont'd) 
Kapuskasing and Shilo Reports Vol.I P.64 
Vol.I P.64 





System for AP Vehicles Vol.II 

System for CMP Vehicles Vol.IV 

System for Tank Vehicles Vol.III 

Tank, Experimental Vol.IV Р.15 


FUNGUS - see NRC Report Vol.I P.64 


-G- 


OAS & LETHAL FLUIDS (Protection Against) 
Vel II 7-10 üenerel 





GASOLINE Puel and Petrol 
GEAR BOX - See also Transmission 

Por Tanks Vol.III P.10 General 

Olla Vol.I P.20-22 

Reduction - E.E. Report 85 
GENERAL SERVICE 

Bodies, Trucks & Lorries vol.v 

Trailers Vol. VII 
GENERATORS 

Auxiliary - See Auxili 

QU Eines „ чү P.17, 38-3 

Lorries - Machinery ὙΟῚ.ΥἹ 

Trailers Vol.VII 
GIRDER, Small Box, Lorry  Vol.VI 7.24 
GRADEABILITY 

AP Vehicles Vol.II Ind. Date Pages 

CMP Vehicles Vol.IV P,42,46,70,75,80 

Tanks Vol.III Ind. Date Pages 
GRADIENTS, Test Vol.l p.88 
GREASES = see also Lubrication Vol.I 

P.20-23 

ORIZZLY See Vol. III 
от 

Е 





Reports 1,42,107,120, 126,128, 144,151, 

1915216, 282,232,345, 304,401, 405 
Mounts & Gear for Tanks ὙΦ ΣΠ P 
Mounts Гог АРУ Vol.II Ind. Data Pagos 









Portees & artill: P.89 
Position Officer Vi Sexton 
GYROSTABILIZER Vol.III P.8 General 
-H- 
HANDBOOKS - See Vol.I Р.55а65 
HATCHES 
Cab yol.V P.27, A,B,CAD 
Escape Vol.III Ind. з 
Tanks Vol.III 
HEADLAMPS Vol.IV 
HEATERS 
Arotieizing Section Vol.IV 
Company Reports Vol.I 
E.E. Reporta 
M.T. Vehicles 
HEAVY UTILITY 
‘Ambulance voly 
Chassis Data Vol. Iv 
Computer Vol.V 
E.E. Report 
Personnel Carrier —— Vol.V 
Staff Car vol.v 
Wireless Vol.VI 
HOISTS for Dump Trucks Vol.V 
HOOK TYPE UNIVERSAL JOINTS Vol.IV P.26 
HORN for CMP Vehicles Vol.IV P.17 
HULL 
AF Vehicles Vol.II P.5 Foreword 
Mudcat Vol.VIII P.42 
Muskrat yol.VIII 5.50 
Reports Vol.I p.64 
Snowzobiles Vol.VIII p.27 
Tanks Vol.III P.7 General 
HYDRAMATIC Transmission Vol.VIII p.22 











HYDRAULIC 
Coupling E.E. Report 585 
Pluids Vol.I P.20-24 
011 E.E. Report 358 
Safety Valve E.E. Report 594 

$ 

IDLERS (Sexton) E.E. Reports 480,505 
Universal Carrier E.E. Report 64 
IGNITION CMP VEHICLES Vol.IV P.17 
INDIA Vol.I P.18 
INFORMATION Letters, Service Vol.I P.355 
INSTRUCTION BOOKS Vol.I Р.65 
INSTRUMENTS Vol.I P.17&38 
Panel E.E. Report 163 


INSULATORS E.E. Report 283 
INTERPERENCE, RADIO SUPPRESSION Vol.IV P.18 
ISO-FLEX - See NRC Report on Vol.I P.64 











ISOLATING SWITCH Vol.Iv P.16 
— 
JACKS ~ B.E. Reports 140,175,194,355,389, 
411,463,612 
C.M.P. Vehicles Vol.IV P.30 
KAPUSKASING 
Cold Tests Vol.IV P.31-34 
Company Reports Vol.I P.64 
Report on vol.1 P.64 
de 
LAMPS E.E. Report 404 vol. IV P.16 
В.В. Report 404 
LATHES - See Machinery Lorries Vol.VI 
LAUNDRY 
Folding Body Yol.v P.71 
Semi-Trailer Vol.VII p.69 
LEMMING EXERCISE - Report on Vol.I 2.64 
LENS, LAMPS Vol.IV P.16 
LETHAL FLUIDS - see Gas & Lethal Fluids 
LSTTERS 
Field Application Vol.I p.65 
Service Information Vol.I P.35465 
LIAISON 
Letters, Mechanization Vol.I 2.59 
LIGHTERS Vol.I P.46 
E.E. Report $9 
LIGHTING, Trailers Vol.VII Р.2 
LINDSAY - Bodt« Vol.V P.21 
LOWLOADER SEMI TRAILER Vol.VII Р.71 
LUBRICATION 
Е.В. Reports 110,142,147,148,227,229,282, 
358, 431, 448,495,594 
General Vol.I P.90-24 
Trailer Vol.VII 
LYNX - Ses Scout Car Vol.II 
-M- 
MACHINE GUNS Vols.11 & III 
MACHINERY 
Chrysler Reports Vol.I P.64 
E port 595 
Lor Vol.VI 
Trailers Vol.VII 
MACK LORRIES Vol.VI P.38 
E.E. Report 476 
MAINTENANCE 
Vol.VI Р.74 & 75 
Vol.I P. 35 & 65 
Vol.IV 95 
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MANUALS 
Body Maintenance - Spare Parts Vol.I 
P. 35 & 65 
Vehicle Maintenance Vol.I P.35 & 65 
MARQUEES Vol.V P.26 
MASKS FOR LAMPS Vol.IV 2.16 
XECHANIZATION Liaison Letters Vol.l Р.59 
MEDICAL OFFICERS VEHICLE — Vol.V 
MISCELLANEOUS PROJECTS  Vol.I ra 
MODIPIED CONVENTIONAL 
Bodies vol.v 
Chassis vol.iv 
MOTION PICTURE FILES Yol. 2.59 
MOTOR BOAT TRAILER чолп Ρ.40 
MOTOR, STARTING vol.IV 9.58 
MOTOR TOBOGGAN VolyIII — P4 
MOTOR CYCLE 
Е.Е. Report 585 
MOULDING TESTS see NRC Report Vol.I — P.64 
MOD & SNOW VEHICLES Yol.VIII 
XUDCAT VolIII 9.58 
MUSIRAT Vol.VIIT Ρ.49 
-N- 
NATIONAL RESEARCH COUNCIL REPORTS чөт. 
LE 
NON-SKID ATTACHMENT 
E.E. Report 103 
NON-SKID TRACK 
E.E. Report 14 
NORMOYLE - See Tire Section vol.Iv 
ο: 
OBSERVATION 
Devices (Tanks)  Vol.III  P.8 General 
orte 57,127,149, 150,160,192, 448, 
sob 
OFFICE 
OS Type Lorry Vol. p.64 
Lindsay House Type Vol.V [203 
Signals vol.vi 2:16 
OILS - see Vol. P.20-24 
Company Reports Vol.I p.64 
MRC Reports voler 2:64 
OPERATIONAL VEHICLE Vol.VI D 


ORDNANCE PROVING GROUND REPORTS Vol.I P.63 





ORGANIZATION Vol.I P.11-13 
OTTER - see Light Recce Car Vol.II 
OVERFLOW TANKS Vol.IV P.10 
P- 

PAINTING 

General Vol.I 

NRC Reports Vol.I 

Trailers Vol. VII 
PARTS, Spare - 
PD ADDITIVE 


NRC Report on Vol.I 
Report on Ram Tank Vol.I 


PENTHOUSE & MARQUEES Vol.V 


PERFORMANCE 
АРУ! в & Tanks - 









CMP Chassis formulae Vol.IV 


70,75,80. 
E.E. Reports 74,85,162,181,217,257,512, 
362, 420, 464,496, 529,530,617 


General Motors Reports Vol.I .64 
Snowmobiles Vol.VIII 
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PERISCOPES 

Grizzly Tank Vol.III 5.64 

Valentine Tank Үо1.111 p.64 
PERSONNEL CARRYING LORRIES vol.v 
PETROL - see also Fuel 

1500 gallon Semi-trailer Vol.VII p.70 

Tankers Vol.VI 
PHOTOGRAPHS - see files Vol.I Ρ.59 
PIGEON-LOFT TRAILER Vol.VII P.39 
PILOT MODEL APPROVAL Vol.I P.14 
PIPE SEMI-TRAILER Vol.VII P.62 
PLASTIC see NRC Report Vol.I p.64 
POLE TRAILER Vol.VII 2.53 
PONTOON 

Aluminum Amphibious Body for Vol.VI P.29&30 

Lorry Vol.VI — P.21 
PORTEE 

E.E. Report 

6 par. Vol.v 

2 par. Vol.V. 
POST WAR DEVELOPMENT, Report on Vol.I — P.59 
POWER 

Horse Power Tests E.E, Reports 79,80 

Tire Pump Vol.IV Р 
PRODUCTION, VEHICLES Vol.I Р.В 

Tires Vol.IV P.92&107 
PROPELLER, Mudcat Vol.VIII — P.34,41843 
PROTECTOSCOPE Vol. 11 P.6 Foreword 
PUSH BAR Vol.I P.45 

Е.Е. Report 261 
PUMP 

Bilge, Mudcat yol.VIII 

Power Tire Vol.IV 

R- 

RADIATOR 

E.E. Reports 286,296 
RAM TANKS Vol. III 

Reports on Vol.I p.64 
RADIO SUPPRESSION 

CMP Vehicles Vol.IV P.18 

Tanks уо1.111 P.9 General 
RATTLESNAKE Plame Thrower Vol.I Ρ.48 
RAYON - Tire Section Vol.IV 
RECORDS, List of Vol.VI 7.54 
RECONNAISSANCE - see Light, Car Vol.II 
RECOVERY, Light, Trailer Vol.VII P.60 
REPAIR SHOP, Tire Vol.IV Ρ.96 
REPLACEMENTS, Service Vol. P.37&65 
RESEARCH, Council, National, Reports Vol: І 
RF TIRES see Tire: 
RIFLE CLIPS = NRC Reports Vol.I Р.64 
RIM-PULL Vol.IV P.43%44 
RIMS Vol.IV P.110 
ROLLING RESISTANCE 

E.E. Reports 395,400,540 
ROTA TRAILER Vol.111 P.14 General 

E.E. Reports 131,302 


RONSON LIGHTER(Flame Thrower) Vol.I Р.48 


RUBBER seo also Tires 
Bogie Tires Vol.III P.11 General 
Conversion to Synthetic Vol.IV P.97 
Tire and Wheel Section  Vol.IV — P.81-111 

RUDDER, Mudcat Vol.VIII P.40&50 

RUSSIA Vol.I P.18 


SCOUT - see Scout Car 
* P 








ж 
SANDGUARDS - E.E. Report 102 
SCREW TYPE VEHICLES Vol. VIII Р. 2 


port on Hulls Vol.l 
& Vol.II 





191,237,398,472,517 
ve 




















VANI 
Vol.VII 
Engineering Section Vol.I p.34 
E. Repor 457 
'ormation Letters Vol.I P.35865 
Publications Vol.  P.35,41865 
Replacements Vol.I P.37465 
Servicing Trailers Vol.VII 
SEXTON Vol.III 
Reports on, Vol.I 2.64 
SHILO 
Cold Tests Vol.Iv 2.51-54 
Ford Report on Vol.I p.64 
Report on Vol.I p.64 
SHOCK ABSORBERS 
AF Vehicles Vol.II P.4 Foreword 
CMP Chassis Vol.IV — P.19,45-70,75-80 
Е, Report 285 
‘Tanks Vol.III Valentine P.3 
‘SHOVEL 
Crane Shovel Lorry Vol.VI p.27 
SKINK Vol.III 
SKIS 
‘Suspension Vol .VIII 2.16 
Vol. VIII P.0457 
SIGNALS - 





Wireless & Radio 
470 


Vol.VI — P.13816 
Vol.VII 


Vol.1 P.49 
+ Reports 549,580 


Vol.VIII — P.4&57 
SLIDING BAY, Trestle and, Lorry Vol.VI P.22 




















Vol.I Ρ.48 
= Е.Е. Reports 134,314,390,429 
Generators for Tanks Vol.IIIR9 General 
Mortars - E.E. Reports 48,330 
SNOW 
Kapuskasing Report 
Sled, Vol .VIII P.4A57 
Snow Traversing Report Vol.I Р, 
Tires Vol.Iv P.106 
Traversing Aids Vol.I 2.45 
Traversing Test Report 2-113 
Venice: Vol.VIII 
SPARE PARTS LIST - 
SPARK PLUOS Vol.IV 
SPECIFICATIONS 
List of Vol.I Р.55 
Procedure of Control Vol.I 14 
SPEED FORMULAE Vol.IV 2.43444 
SPLASH 
E.E, Repor! 276,277,291,295 
Protection against Tanks Vol.III Р. 9 
Strips for АР Vehioles  Vol.II P.7 Fore- 
word 
SPRINGS - CMP Vehicles  Vol.IV Р.19 
‘SPROCKETS 
E.E. Reports 121,274,542,596,597 
Snomobi le ol. VIII De 
STAFF CARS 
Light p.74 
Heavy Utility p.68 
STANDARDIZATION p.10 
Tires 2.88 
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STATION WAGONS Vol.1V P.74 
STEERING 
AP Vehicles VoLII Foreword &-Ind. Data 
CMP chai Vol.IV P.20, 45-70, 75-80 
E.E. Report 452 
Snowmobiles  Vol.VIII P.8,25,37,61 
Tanks Vol.III Ind. Data Pages 
STOP LAMP Vol.IV Ρ.16 
STORES - Lorries Vol.VI 
à 
STOWAGE Е 
AP Vehicles Vol.II P.8 Foreword 
CMP Chassis Vol.IV P.30 
E.E. Reports 108,425,445,490 
‘Snowmobiles Vol.VIII P.8&27 
Tanks Vol.IlI P.14 General 
SUPERSTRUCTURE & TARPAULINS Vol.V P.25 
E.E. Report 619 
SUPPRESSION^ - See Radio 
SURFACE TRACTION VEHICLES Vol.VIII Р.2 
SWITCH 
CMP Vehicl Vol.IV P.16&38 
Deadman Report 158 
SYNTHETIC see Rubber 











TANKS 
Arsenal for Vol.III 
Reports on Vol.I 
Service Information Letters Vol.I 
Service Replacementa Vol.I p.65 
‘TANKERS 
Lorries - yol.VI 
Petrol - see Petrol 
Trailers - 01.11 
Water - see Water 
TARPAULINS 
E.E. Report 311 
Superstructure & Tarpaulins Vol.V  P.25 
TECHNICAL VEHICLES Vol.VI 
Yol.VI P7 
250 
P.20831 
P.28 
P.60 
see Dump 
P.5 Foreword 
p.64 
Р.45-70&75-80 


E.E. Reports 22,75,96,174,176,188,195,213, 
246,247,248,249,260,271,302, 
335,341,367 ,396 , 455,534,552, 602 











M.T. Vehicles Vols.V&VI 
Pump, Power yol.IV P.29 
Repair Shop Vol.IV p.96 
Snowmobile Vol.IV P.106 £ VOl.VIII P.10% 
Tire & Wheel Data — Vol.IV P.81-111 
Trailers Vol.VII P.1-3 
TOBOOGAN, Motor Vol.VIII Pa 
TOOLS 
CMP Chassis Vol.IV P.30 
E.E. Reports  98,140,175,194,325,381,411, 
463,601 
Machinery Lorries — Vol.VI Р.52 
Trailers Vol.VII P.1 
TORPEDO - Comox Vol.I P.46 
TOW BARS 
Breakdown Lorri Vol.VI P.38 
486 
Vol.VII Ρ.5 
‘TOWING HOOKS 
E.E. Report 301 


TRACKED TRAILER Vol.VIII P.60 


TRACKS 
AF Vehicles Vol.II — Windsor & UC 
E.E. Reports 114,121,132,133,167,252,253, 

255,256,263,267,268,322,325, 











Reports 

Snowmobiles 111 Р.25,26,56,61 

Tanks Vol.III  P.S General 
TRACTA UNIVERSAL JOINTS Vol.IV Р.27 
TRACTION, Surface, Vehicle Vol.VIII P. 
TRACTIVE EPPORT Vol.IV p.45 
TRACTOR 

Artillery Vol. 

Snow Vol.VIII 
TRAILERS 

General 

Rota 

Snow Sled 

Tracked Vol.VIII P.50 
TRAIN - Armoured Vol.I 2.50 
TRANSPER CASE 

AP Vehicles Vol.II  P.3 Poreword 

CMP Chassis Vol.IV P.647 

E.E. Reports 
TRANSMISSION 

AP Vehicles 





TRANSPORTER - Trailers Vol.VII P.72873 
TRAVERSING OEAR 





TRESTLE & SLIDING BAY LORRY Vol.VI 2.99 








TROPIC-PROOFING Vol.IV P.37 
Vol.II 
Vol. IV 
Vol.V & Vol.VI 
Vol.IV P.89 
E.E. Report 527 
Tanks Vol.VII P.7&8 General 
КТА 
UNITED KINGDOM γοι.Ι P.18 
UNITED STATES Vol.I P.18 
UNIVERSAL. 
Carrier Vol.II 
Coupler - E.E. Report 95 
Dump Trucks. Vol.VI P.52&53 
Joints - CMP Chassis Vol.IV P.9 
Join! Report 


USER 
Comments - see Ind. Volumes 





Maintenance Vol. p.40 
Yol.1V P.68-70 
seo Heavy Utility 
м. 
VALENTINE TANK _ Vol.1II 
VEHICLE 

Data for Service Vol.I P.41 
Defect Reports Vol.I p.65 
Maintenance Manuals Vol.I Р.35&65 
Publications Vol.I P.35,41,65 
Unit Lists Vol.I Р.15%57 
VENTILATION - Tanks — Vol.III 2.9 
VOLTAGE REGULATORS  Vol.IV 5.58 
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WADEPROOFING 
A.F. Vehicles vol. I: P.5 Foreword 
Chrysler keport Vol.I 5.64 
СМР Chassis  Vol.IV  P.37-41,45-70, 75:80 
Trailers Vol.VII P.44 
WADING TRIALS REPORT Vol.I Ρ.64 
WARRANTY ος Vol.I Ρ.41 
WATER 
Tank Trailer Vol.VII P.57 
Tankers Vol.VI P.46,47,48 
WEEKLY ACTIVITY REPORTS Vol.I P.59 


WEIGHTS 
E.E. Reports 551,561,490,497,499,556,595, 
606,61 


See Individual Volume Data Sheets 


WELDING 
Bullet Proof & Armour Plate Vol.II 
Technique, Tanks Vol.III P.7 General 
Trailers - see Machinery 


P.108-111 
E.E. Reports 25,64, 29,80, ЕВ 
306,462,471,510 


Non-Resilient Vol.I Ρ.46 


WINCH 
Artillery Towing Target Vol.I P.50 
CMP Chassis Vol.IV P.8 





519,613 
Engineers Winch & Derrick Lorry Vol. = 


Winches for Breakdown Lorries voler 
P.32& 33 


WIND RESISTANCE Vol.IV Р.45 
WINDSOR CARRIER Vol.II 


WINTERIZATION - see Arctic proofing 


WIRELESS = See also Radio & s 
E.E. Reports 242,391,538,546,547 
Equipment for Tanks Vol.III 
Suppression for Vol.IV P.18 
Vehicles Vol.VI 

WIRING HARNESS 
E.E. Report 185 

WORKSHOPS - See Machinery 

WRECKER See Breakdown 
Diamond T. - E.E. Report [ 


